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WE HAVE TO LOOK BACK as far as 1923 and 1927 to 
trace in the publications by Adam, in Germany,’ 
the first observation of the fact that Escherichia 
coli or a special group of the latter can produce 
gastro-intestinal diseases in the newborn. This 
German author called these Escherichia coli “Dys- 
pepsiekoli” and he tried, using biochemical re- 
actions, to differentiate them from non-pathogenic 
types. Even as early as this, Adam used sorbitol 
fermentation as a differential test. 

It was only much later, in 1944, that Beavan? 
noted the spermatic smell so characteristic of liquid 
stools in certain epidemic cases of gastro-enteritis 
of the newborn, and the same smell in cultures 
resulting from their stools. 

In 1945, Bray® in an epidemic of 50 cases result- 
ing in 20 deaths caused by Bacterium neapolitanum 
also noted the spermatic odour of the culture and 
its fermentation of saccharose, salicin, and maltose 
(more slowly in the latter). At autopsy, the capil- 
laries of the intestine were congested, the liver 
showed fatty infiltration and there was often a 
certain degree of bronchopneumonia, very likely 
terminal. The author noted ‘that all the newborn 
affected were artificially fed. 

In 1948, Bray and Beavan‘ reported another 
epidemic of 40 cases causing 11 deaths; however, 
the odour so characteristic of the stools, as de- 
scribed by Beavan in 1944, could not be detected 
in 17 cases. The slide agglutination test with experi- 
mentally prepared antiserum was then used to 
identify Bacterium neapolitanum. 

Giles, Sangster and Smith® * reported, in 1948- 
1949, a deadly evidemic that had taken place in 
Aberdeen in 1947; 55 deaths resulted out of 415 
cases, in which one-third of the babies were less 
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than two months old. They found the same E. coli 
described by Beavan in 94.7% of the sick infants 
and in 1.8% of the controls. In 1949, Taylor, Powell 
and Wright’ studied an epidemic of gastro-enter- 
itis and found the same microbe, which they 
named B. coli D.433. 

In 1949, Smith® mentioned the association of two 
different types of E. coli with infantile gastro- 
enteritis, one identical to D.433 and named “a” or 
Bacterium neapolitanum, the other called “g”. In 
1947, Kauffmann® and in 1950 Kauffmann and 
Dupont’® studied the antigenic pattern of the 
strains isolated by the English workers, by Ferguson 
in Lansing, U.S.A., by Beeukes et al. in Holland, 
and finally of their own strains isolated in Den- 
mark. Taylor’s E. coli D.433 and Smith’s type “a” 
had the same somatic 0111, the same capsular B4 
and the flagellar H2 or H12 antigens, whereas 
Smith’s E. coli type “8” had the antigenic structure 
of 055:B5:H6. It is interesting to note that Charter 
and Taylor in 1952" divided 0111:B4 into two 
types, one fermenting saccharose and having the 
antigen H2 (D.433) and the other not fermenting 
saccharose and having the antigen H12 (D.2101). 

Nowadays, the study of antigenic structure of 
E. coli is far advanced and it is probable that new 
ones will be added to the list. The reader is referred 
to the antigenic scheme of E. coli in the work of 
Kauffmann in 1954,?? and of Edwards and Ewing 
in 1955.1°,There are 185 somatic or O antigens, 
and 77 K antigens of which 21 are of type B, 26 
of type A, 30 of type L, and 40 flagellar H 
antigens." 

The envelope antigens or the capsular antigens 
(i.e. the K antigens) prevent the agglutination of 
living E. coli by O antiserum; only on heating to 
100° C. or more is it possible to obtain a type O 
agglutination. 

Furthermore, the K antigens treated by heat act 
almost in the same manner as regards agglutin- 
ability, O inagglutinability and antigenicity; how- 
ever, the combining power of K antigens taken as 
L form is inactivated by heat, whereas taken as 
A or B form, there is no inactivation. That is why 
it is impossible to prepare a pure A or B antiserum 
by absorption from OA or OB antiserum. 

However, among the great number of serotypes 
known today in the species E. coli, there are only 


a few whose pathogenicity has been proved. E. 
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coli causing gastro-enteritis in the newborn are 
the following: 026:B6, 055:B5, 086:B7, 0111:B4, 
0112:B11, 0119:B14, 0124:B17, 0125:B15, 0126:B16, 
0127:B8, 0128:B12. The confirmation of a new 
pathogenic serotype is based upon collaboration 
and adequate observation by the clinician and the 
bacteriologist. The clinician must be willing to 
search for the cause of all cases of gastro-enteritis 
in outbreaks, whether diarrhoea occurs during 
hospitalization or after admission to hospital of a 
new diarrhoea case. Furthermore, as the complete 
identification of an already known serotype neces- 
sitates the help of a specialized laboratory, the 
case must be referred to such a laboratory if he 
thinks he has come across a new type of E. coli 
during an epidemic of gastro-enteritis in the new- 
born. 

In addition to the E. coli serotypes named above 
and whose reputation is well established in gastro- 
enteritis, researches are under way on various types 
of E. coli, in order to show their relation to the 
etiology of gastro-enteritis. Orskov describes a 
possible relationship of E. coli 044:L74,% 025:L11 
and 025:L3** with gastro-enteritis of the newborn, 
but there is as yet no proof of it. 

In Canada, publications on enteropathogenic 
E. coli strains are rather few. The first reports are 
due to Potvin, Butas and Lachance in 1953.1" 18 
Their work concerns E. coli 0111:B4 and these 
authors had their strains identified by Pierre Nicole 
of the Institut Pasteur by phage typing. The report, 
though complete, depicts only sporadic cases. 
Another report was published in L’Union Médicale 
du Canada on E. coli 0111:B4 in 1953 by Piette 
and_ Saint-Martin.?2 Aureomycin would have 
assured good results. 

Since 1950, research has been more active in 
the United States on the role of E. coli in gastro- 
enteritis, and the main work must be accredited 
to Ewing, Neter and Ferguson. 

At the Children’s Hospital of Cincinnati (Ohio), 
Cooper, Walters and Keller?’ ** noted a rise in 
the number of diarrhoeas without the presence of 
Salmonella or Shigella in the stools. The patients 
admitted for other causes had diarrhoea a few 
days after their hospitalization. The authors were 
able to isolate in 44 children out of 158 a type of 
E. coli not fermenting sorbitol and feebly producing 
indol, later identified by Ewing?? and Kauffmann as 
a new serotype which they named 0127:B8. The 
affected children had a non-characteristic diarrhoea; 
some had diarrhoea of sudden onset, fever and 
toxemia; others had a gradual onset of mild 
diarrhoea with more or less good general condition. 
Most, however, had intermittent diarrhoea. The 
authors observed in a few patients a marked 
gaseous abdominal distension preceding the onset 
of diarrhoea. Out of 44 affected cases there were 
four deaths. The treatment was based on neos 
mycin*? at a dosage of 40 to 50 mg. per kg. per 
day for 10 days: however, the authors would raise 
the dose as far as 100 mg. per kg. per day if 
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another epidemic ever happened. They unsuccess- 
fully tried sulfadiazine on Escherichia coli 0127:B8. 

Afterward, two more publications on epidemics 
caused by 0127:B8 were presented. The first one 
was by Stulberg et al.?* in 1955 on an epidemic in 
a ward of premature babies. In 60 affected babies, 
there were five deaths and the disease lasted from 
December 1953 to June 1954. They used as treat- 
ment neomycin at a dosage of 100 mg. per lb. per 
day for four to six days. Another epidemic caused 
by E. coli 0127:B8 was reported by Bernet, Graber 
and Anthony at the Colorado State Children’s 
Home.*> Of 12 babies under three months of age, 
11 had 0127:B8 in the cultures of their stools. 
These latter authors reported that E. coli 0127:B8 
does not ferment galactinol. 

Finally, the authors who reported these epidemics 
caused by E. coli 0127:B8 agree that they observed 
no resistance to neomycin. However, when they 
stopped the medication, they sometimes noted re- 
appearance of enteropathogenic E. coli in stools 
without symptoms or sometimes with clinical 
relapses. 


PERSONAL EXPERIENCE: METHODS 


In September 1956, we began to look for E. coli 
0111:B4 and 055:B5 with antisera that we had 
prepared from inoculated rabbits. The search for 
these in the stools sent to our laboratory enabled 
us to discover a few rare cases of gastro-enteritis 
due to E. coli 0111:B4 and 055:B5. The availability 
on the market of monovalent and polyvalent anti- 
sera for detection of the following E. coli: 0127:B8, 
026:B6, 055:B5 and 0111:B4, also enabled us to 
identify in the first days of November 1956, two 
other enteropathogenic E. coli. 


The stool specimens received in our laboratory came 
from patients suffering from gastro-enteritis, except 
in a few rare cases. The stools were streaked on blood 
agar, on two SS agar media, on MacConkey’s agar 
and ‘finally on sorbitol agar.2° A tetrathionate broth 
was also inoculated. On the two following days, we 
streaked one SS agar and one MacConkey’s agar from 
the tetrathionate broth. Thus in all cases we searched 
systematically for Salmonella and Shigella. In our search 
for enteropathogenic E. coli, we examined by slide ag- 
glutination with polyvalent OB 111:B4, 55:B5, 26:B6, 
and 127:B8 antiserum many sorbitol agar colourless 
colonies and also the colonies having characteristics of 
E. coli on sheep blood agar (0127:B8 has never 
developed hzmolysis). From MacConkey’s agar, we 
tested the red suspected colonies with polyvalent anti- 
serum, if the two previous investigations had given no 
result. If these agglutination tests were negative, we 
discontinued our search for enteropathogenic E. coli. 
If the tests were positive or doubtful, we isolated, on 
blood agar tubes, four to six colonies taken from blood 
agar, sorbitol agar and MacConkey’s agar plates. The 
next day, the purified cultures were tested with poly- 
valent OB serum, and if rapid and complete agglutina- 
tion was obtained, we tried to determine the 
corresponding serotype with the aid of monovalent 
sera. On the isolated culture, the following biochemical 
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TABLE I.—BactTERIOLOGICAL STUDY ON ENTERITIS 


1956 1957 


November December 








January February March 


April May June July August Total 
of See 4 28 37 14 19 25 35 44 22 30 258 
ERR i ces a a's 2- ‘ 1 3- 3- 3 12 
St 3 = 5 
O263 BGs. 5. ces. 1 1- 1 2 1 1- 1 8 
S. typhosa....... 1 1 
1 2-¢ le 1s I 
Salmonella*..... 3° 1-> le 11 
Qa 
Shigella**....... le 1-e je 2-¢ 2-° 14 
1d 24 44 ‘ 
Candida........ 1 2 9 8 4 5 6 + 3 3 45 
Staphylococcus.. . 3 3 1 3 1 1 1 13 
Pseudomonas. .. . 2 5 a 4 2 5 1 4 6 33 
Streptococcus... . 1 2 7 dq 1 2 1 18 
Re sake exes 1 1 2 
Providence...... 2 2 2 4= 5 15 
i. ee 2 3 3 1 9 
Proteus rettgeri. . . 1 2 2 5 
Proteus morganii 1 5 10 15 8 5 5 6 5 9 69 
Unknown....... 5 14 40 29 28 32 18 52 31 43 292 
No. of infants... . 18 61 106 81 70 76 72 121 81 110 796 
No. of specimens. 58 222 365 236 
*Salmonella: “typhimurium;  >heidelberg; 
**Shigella: dalkalescens; esonnei.| 


- : one was also infected with 0127: B8. 
= : two were also infected with 0127: BS. 


tests were accomplished: lactose fermentation, slow 
indol production, non-production of H,S, lack of 
decomposition of urea, slow saccharose fermentation 
(48 hours), no growth on Simmons’ medium and 
positivity of methyl-red reaction. In addition we com- 
pleted the investigation by two agglutination tests in 
acriflavine?? and in physiological serum. 

However, in view of slow and doubtful reactions 
with monovalent OB serum, we also attempted the 
quantitative agglutination of the isolated strain by the 
corresponding O or OB antisera. This seems to be the 
only sure way of identifying the O antigen as well as 
the B antigen; there is no known flagellar antigen 
for E. coli 0127:B8.13 The O agglutination can be 
determined from broth culture heated at 100° C. 
for one hour and titrated with serial dilutions of 
antiserum O, the reading being made after an in- 
cubation period of 16 hours in a water-bath at 48°- 
50° C. B agglutination starts from a 0.5% formolized 
broth culture titrated in OB antiserum. The readings 
are taken after two hours in the water-bath at 37° C., 
and after overnight refrigeration. A compact membrane 
is then formed at the bottom of the tube. To deter- 
mine H agglutination, which is unnecessary for E. coli 
0127:B8, one must stimulate flagellar production with 
a culture on semisolid media, treat the culture with 
formol and read the results after an incubation at 
48° to 50° C. for 15, 30 or 60 minutes. 


RESULTS 


Table I shows the bacteriological analyses of 
stool specimens received between November l, 
1956, and September 1, 1957. These represent bac- 
teriological studies of 796 children having gastro- 
intestinal disorders of whom only about 50 were 
more than two years old. We discovered only a 
very small proportion of intestinal disorders due 
to Salmonella (12 cases) and Shigella (14 cases 
of which 7 were due to Shigella alkalescens ). 


234 283 314 457 350 363 2882 


‘others: tennessee, infantis, para B, newport. 


However, the epidemic aspect of E. coli 0127:B8 
infection (258 cases) is in sharp contrast with the 
isolation during the same period of sporadic cases 
of gastro-enteritis due to E. coli 0111:B4, 055:B5, 
026:B6. The latter enteropathogenic E. coli never 
showed a tendency to spread in such an epidemic 
manner as did E. coli 0127:B8. On the contrary, 
many cases of gastro-enteritis due to 0111, 026 and 
055 (indicated in the table by a dash) were super- 
infected by E. coli 0127:B8, which was then the 
main infectant. The peak of the epidemic was 
attained between the latter half of May and the 
first half of June. 


In this table, we thought it interesting to include 
bacteriological analyses of micro-organisms con- 
sidered as saprophytes which might perhaps pro- 
duce gastro-enteritis, at least in the newborn. We 
therefore mentioned stool examinations yielding 
almost pure cultures of Candida, Staphylococcus, 
Pseudomonas, Streptococcus, or showing the pre- 
sence of Proteus morganii, Proteus rettgeri, Provi- 
dence, Hafnia and Escherichia freundii. Conse- 
quently, by computing these bacteriological re- 
sults, we see that, in the newborn, there are gastro- 
intestinal disorders that cannot be explained by 
stool culture. There are cases of parenteral enteritis 
and enteritis from dietetic error or allergy, but it is 
evident that there are other cases of enteritis due 
to micro-organisms, bacterial or viral, presently 
unknown. 


In Table II, if we consider the morbidity in 
comparison with the age of the patients presenting 
E. coli 0127:B8, we see that the infection rate is 
very high in the newborn from 0 to 6 months; of 
the 258 cases found in the hospital, 187 were due 
to contamination within our wards, while 71 
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TABLE II.—EnreEnrIrT!1s DUE To E. Cout 0127: B8 


No. of strains sensitive to antibiotics 


———— | qq“ | ce \ ce lye ie _— |e SS | S| ES 



































Infected 
Prema- | 0to6 | 6 months | 1to2) >@2 in 
ture months | to 1 year | years | years | hospital 
November '56 
4 cases..... 1 3 3 
December 
28 cases..... 7 14 5 2 24 
January 757 
37 cases..... 6 23 8 28 
ebruary 
14 cases..... 5 7 2 5 
March 
19 cases..... 2 16 1 11 
April 
25 cases..... 1 20 3 1 19 
May 
35 cases..... 25 6 4 28 
June 
44 cases..... 8 23 7 2 4 37 
July 
22 cases..... 2 17 1 2 10 
August 
30 cases..... 2 16 10 2 22 
TOTAL | | 
258 cases... . 34 164 43 13 4 187 


cases came from other Montreal institutions as 
well as from institutions throughout the province. 

E. coli 0127:B8, at the beginning of the epidemic, 
was completely insensitive to streptomycin and 
chloramphenicol but sensitive to neomycin and 
tetracycline. Routine therapy with neomycin 
caused the gradual appearance of E. coli 0127:B8 
resistant to neomycin, except during July when 
the neomycin seemed to be active again. This 
renewal of sensitivity was due to an increased 
number of new cases from eutside the hospital. On 
the other hand, we began- to use tetracycline in 
July but a decline in its activity was noted already 
in August; at the same time, we started testing 
sensitivity to nitrofurantoin (Furadantin) which in- 
hibited growth of isolated strains of E. coli 
0127:B8. 

The sensitivity of E. coli 0127:B8 to antibiotics 
was verified by the disc method with two different 
concentrations of each antibiotic: 10 and 50 micro- 
grams for chloramphenicol, neomycin and tetra- 
cycline, and 100 and 200 micrograms for 
Furadantin. 

In this table, we have given the number of 
deaths as 28 without considering the role played 
by other simultaneous diseases that could at least 
partially explain the mortality. 

We have noted that the susceptibility of the new- 
born to infection by E. coli 0127:B8 is maintained at 
a high level up to the age of three months, and that 


after the age of three months the rate of infection , 


remains low until the age of one year. We also 
observed rare infections between the ages of one 
and two and exceptional cases after the age of 

















Infected | ——_—_  [—_—_|_———<—<——_— “| q—“ 
outside Neomycin | Chloram- Strepto- Tetracy- | Furadan- 
hospital phenicol mycin cline tin 
Low High|Low High|Low High|Low MHigh|Low High| Dead 
1 1 
4 6 
37 37 1 1 1 1 | 30 34 
9 37 37 | 37 37 | 37 37 | 37 37 | Not done 2 
14 14 3 3 1 1 8 14 
9 14 14 | 14 14 | 14 14 | 14 14 | Not done 3 
19 19 2 2 16 iT 
— ——|—- ——| All resis- |—— — 
8 19 19 | 19 19 tant 19 19 | Not done 3 
17. 22 2 2 24 24 
— —|— —| All resis- |—— — 
6 25 25 | 25 25 tant 25 25 | Not done 3 
10 16 1 2 33 33 
aa a —-| All resis- |—— ——s 
7 35 35 | 35 35 tant 35 35 | Not done 5 
12 16 3 3 37 43 
— —_|— ——| All resis- |-— — 
7 44 44 | 44 44 tant 44 44 | Not done 2 
15 20 5 5 2 3 | 16 20 
12 22 22 | 22 22 | 22 22 | 22 22 | Not done 1 
4 29 0 1 15 19 | 30 30 
- —-| All resis- |—— —|-— — 
8 30 30 | 30 30 tant 30 30 | 30 30 2 
71 28 


two. It can also be shown that death is more 
frequent when the morbidity incidence is higher, 
and that it is during the period of 0 to 3 months 


‘that infection by hospital contact is more prevalent. 


Because many believe that the baby may be 
infected at birth while passing through the pelvis, 
we studied the records of newborn who on ad- 
mission were less than 15 days old, and we care- 
fully noted the interval between birth and the 
beginning of the diarrhoea. Since the 8 newborn 
suffering from gastro-enteritis due to E. coli 
0127:B8 who were admitted to our hospital came 
from other institutions, we gathered that crowding 
in a nursery is the major cause of contamination. 


POSTMORTEM FINDINGS 


Of the 28 deaths among children suffering from 
gastro-enteritis due to E. coli 0127:B8, autopsies on 
10 of the cases were impossible. In the 18 possible 
autopsies, no major pathologic lesions could be 
found. However, our attention was attracted by 
the intestinal dilatation and congestion and by the 
hemorrhagic spots, although these were not found 
constantly. There seemed to be a certain hemor- 
rhagic diathesis in 10 of the 18 deaths. Was the 
hemorrhagic tendency closely related to the in- 
fection by an enteropathogenic E. coli? If so, it 
would be interesting to seek for a bacterial sub- 
stance or secretion that could produce the same 
diathesis. Perhaps the hemorrhagic tendency was 
due to neomycin or other antibiotic therapy. 

Furthermore, we looked for E. coli 0127:B8 in 
10 of the autopsied cases. Bacteriological study 
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of specimens taken at autopsy in cases of gastro- 
enteritis must be done at different levels of the 
digestive tract. Enteropathogenic E. coli must be 
searched for in the bile, in the duodenum, in the 
small bowel and also in the colon. Thomson* 
showed that enteropathogenic E. coli invaded the 
gall-bladder and, moreover, he counted them; their 
number varied from 3,000,000 to 15,000,000 per 
gram. It is interesting to note that enteropathogenic 
E. coli multiply easily as a pure culture at the 
level of the duodenum and the superior portion of 
the jejunum. This author also reports that he 
found E. coli in the stomach when the pH was 
higher than 4 and he also found an elevated pH 
a few times in gastric juice. As for us, from 10 
cases of gastro-enteritis in which autopsy was done 
.and from which specimens were taken in different 
spots along the digestive tract, we obtained the 
following results. We found E. coli 0127:B8 in the 
gall-bladder in three cases, in the duodenum four 
times, in the bowel in five cases and in the colon 
three times. In two cases we could not find E. coli 
0127:B8, even though we looked for it in the bile, 
the duodenum, the bowel and the colon. The 
death of one of these children was due to a 
stenosis of the pulmonary artery and of the other 
to a bilateral pneumonia in a mongol. 


PATHOGENICITY 


Neter”® looked for antibodies against enteropatho- 


genic E. coli by indirect hemagglutination and - 


found them in the mother’s serum and in the serum 
of blood from the umbilical cord, but at a lower 
level in the latter. Very often in the newborn and 
even in adults artificially infected by massive 
doses,*°-® it was possible to demonstrate by hzmag- 
glutination, though very irregularly, a rise in the 
level of antibodies against O antigen, but it is 
still impossible to show antibodies against B 
antigen. 


Newborn with or without antibodies in their 
serum are equally subject to infection by strains 
of enteropathogenic E. coli. To this date, the anti- 
bodies found do not seem to protect the newborn 
and there are clinical relapses due to the same 
serological type. Consequently, there does not seem 
to exist or to be formed a second defensive barrier 
in the newborn. Is it because the ecology of the 
intestinal flora of the newborn is more unstable 
than that of the adult, while the pathogenic sero- 
types of E. coli found in the newborn multiply 
easily in the duodenum and invade the gall-bladder 
(a fact that would be difficult to confirm in the 
adult)? It is also not impossible that the relatively 
high pH of gastric juice in the newborn compared 
with that in the adult may play a part. These 
hypotheses have to be considered when inves- 
tigating E. coli gastro-enteritis in the newborn. 


Ferguson** reported the experiments of Hiroki 
who filtered stools of patients with 0111 and 055, 
and gave both portions to two different groups of 
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babies. Those who ingested the filtrate had no 
trouble while those given bacteria became ill. 

Ferguson also reported the experiments of Koya 
et al, in Japan with adults. The drainage fluid from 
the duodenum, the jejunum and the upper part of 
the ileum was shown by culture to be practically 
sterile. However, E. coli 0111:B4 was found after 
drainage and culture in patients fed with this organ- 
ism and showing symptoms, whereas the drainage 
remained sterile in those with no apparent symp- 
toms. Moreover, they introduced E. coli 0111:B4 by © 
rectum into the ascending colon without producing 
symptoms in four volunteers, and no E. coli 0111:B4 
could be recovered from the stools of three of 
these volunteers. 


ANTIBODIES 


In 15 cases of gastro-enteritis due to E. coli 
0127:B8, we made hemagglutination tests for anti- 
bodies according to Neter’s technique. The buffered 
bacterial suspension of E. coli 0127:B8 was kept 
at 100° C, in a water-bath for two hours to increase 
the antigen combining power with red cells. We 
used sheep red cell suspensions in buffered water. 
The mixtures—serum and sheep red cells sensitized 
at 37° C. for two hours—were placed in an in- 
cubator for two hours and left in the refrigerator 
overnight. The hemagglutination test on the serum 
of five patients revealed in three cases agglutination 
at the following dilutions: 1 in 4, 1 in 8 and 1 in 32, 
but the serum of these same patients was mixed 
with normal sheep red cells and the same agglutina- 
tion titres were found. We repeated the hemag- 
glutination test on sera of 10 other patients,. 
previously absorbing the serum with normal sheep. 
red cells. We then carried out the hemagglutination 
test for E. coli 0127:B8 with controls (serum and 
normal sheep red cells). The controls were nega- 
tive, and of the 10 sera three gave positive haemag- 
glutination tests with the following dilutions: 1 in 
2, 1 in 8 and 1 in 32. The commercial 0127 serum 
reacted in the hemagglutination test at a dilution of 
1 in 5120. 

With Neter’s technique** hemagglutination tests. 
detect only type O antibodies, because the antigen 
absorption on red cells is of the O type. However, 
Graber and Dodd* succeeded in fixing on human 
group O red cells the capsular B antigen, possibly 
a carbohydrate, after its aqueous extraction at 
37° C. for half an hour. From the absorption or the 
diffusion tests in agar and by comparing Neter’s 
O and Graber’s aqueous antigen, it is obvious that 
the aqueous antigen is not identical with Neter’s 
O antigen; however, it seems that the latter is. 
always present in the aqueous extract, be it only in 
a small quantity. 


CLINICAL ASPECTS 


Gastro-enteritis due to E. coli can in general’ 
appear in three different forms, but it is practically 
impossible to make a diagnosis of diarrhoea due: 
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to enteropathogenic E. coli without the help of the 
laboratory. Neither the colour, frequency, con- 
sistency or smell of the stools, nor the evolution of 
the disease can help us precisely. 

The cases we studied and in which we found 
enteropathogenic E. coli occurred as: (1) an acute 
type; (2) a subacute type; (3) a latent type 
(carrier ). 

Sometimes, an infant two or three months old 
is brought to hospital by parents because in the 
previous six hours they have noticed 8 to 10 very 
liquid greenish stools and frequent vomiting. The 
baby has a high temperature (103°-104° F.), a 
toxic facies, cutaneous folds, a depressed fontanelle, 
and hollow eyes, and is very irritable; the mucosze 
are dry and the abdomen is distended; breathing 
is rapid and shallow. This is the acute and severe 
type and if the baby is not rehydrated as soon as 
possible, he will die in a few hours. 

Sometimes, the child is not much older (four to 
six months); the outpatient clinic of the hospital 
or his family doctor has tried to cure him with 
different treatments and various diets. Each attempt 
brought a temporary improvement for nearly 10 
days, then the gastro-enteritis started again. The 
disease lasts for many weeks and even a few 
months. The physical examination reveals a non- 
dehydrated but malnourished child with greyish 
skin; the stools are semi-liquid or intermittently 
liquid and greenish, with little or no vomiting. 
This is the subacute type, capable at any moment 
of progressing much more rapidly. 

Sometimes during a systematic study of stools 
from children in a particular ward, a one- or two- 
year-old child without diarrhoea will show entero- 
pathogenic E. coli. He is a carrier who can conta- 
minate a whole ward within a week of his ad- 
mission. 

Moreover, we observed that many children had, 
on their admission to hospital, an infection of the 
respiratory tract (59 cases) with a predominant 
clinical syndrome of bronchiolitis and cough. One 
may wonder whether the enteropathogenic E. coli 
found a favourable medium for spread or whether 
there is a direct cause-and-effect relation between 
E. coli and respiratory disorders. 

Electrolytes were studied systematically in 
moderate and very severe cases, and we often 
found hypertonic dehydration, though we also 
saw hypotonic dehydration (cases where an 
attempt at rehydration by mouth had been made, 
generally without success). 


SPREAD AND EVOLUTION OF THE E:PIDEMIC 


At the beginning of the epidemic due to entero- 
pathogenic E. coli, we had recourse only to isolation 
of the patient with E. coli 0127:B8 and to his treat- 
ment by antibiotics; this did not stop the other 


children, who had been in contact with him, from ° 


continuing their incubation and developing gastro- 
enteritis after a few days. It is evident that such 
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a measure is not effective when we know how 
infectious the disease is,**-*7 especially in a hospital 
where children are grouped in wards. 

At the end of January, we gave prophylactic 
neomycin for a week to the babies in contact with 
the affected children, leaving them in their respec- 
tive wards. This measure produced a temporary 
recession** in the number of cases. But by the 
end of May and the beginning of June, there was 
a new wave of diarrhoea (see Fig. 1: Morbidity 
according to age). 


MORBIDITY RATE ACCORDING TO AGE 


Premature --.-- | ’ 
,| O-6 mths ....... | 
6-24 " —— | 


aS . , 


20 . 





Nursery: 150 new-born/month; no case of E.coli O127B8 


Fig. 1 


It is interesting to note (see footnote to Fig. 1) 
that the newborn kept in the nursery, even when 
their number reached an average of 150 babies 
per month, had no sign of gastro-enteritis at any 
time during that period. In fact, the staff of this 
department had no contact whatsoever with the 
staff working in the pediatric wards, and every 
newborn showing pathologic symptoms was im- 
mediately referred to a pediatric ward. 

The high incidence of infection in prematures 
was due to cross-infection from babies under one 
year of age, contaminated with E. coli 0127:B8, 
in the surrounding pediatric units. At night 
especially, because of shortage of personnel, contact 
was inevitable and we believe it to be the principal 
cause of contamination of the prematures. 

This experience was given adequate attention in 
planning the new hospital, where the premature 
department is completely segregated from the 
peediatric floors. It is located in a separate wing on 
the maternity floor. 

The following rules were then established (and 
are still followed): 

1. Every baby with gastro-enteritis, upon ad- 
mission, is isolated in a special room. 

2. Search for enteropathogenic E. coli, Sal- 
monella or Shigella is initiated with three samples 
of stools. 

3. Minimum antibiotic therapy, before microbial 
identification of the stools, is administered. 

4, Transfer of the baby to a pediatric ward is 
permitted if there is no infectious agent in the 
stools. 

5. Transfer of the sick baby to the department 
where E. coli infections are treated is ordered if 
there is enteropathogenic E. coli in the stools. 
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TABLE III.—ReEsutts or TREATMENT OF 258 Cases or E. Cou 0127: B8 INrecTION 
Changes in 
intestinal flora 
Stool — ————_—— 
became Staphylo- Pseudo- 
No. negative Carrier No control Candida coccus monas Relapse Dead 
NN iio cb ect 115 81 ' 13 10 17 10 6 4 4 (a) 
Neomycin, tetracycline. 57 46 2 6 7 1. 2 1 0 (b) 
Tetracycline........... 21 16 1 4 1 0 0 0 0 
Furadantin............ 14 9 2 2 0 0 1 0 0 (c) 
Inadequate treatment 
(5 days or less)... .. 15 1 1 5 0 0 2 0 5 (d) 

Not treated...... 36 5 10 9 0 0 1 0 9 (e) 


Not included 
because of as- 
sociated syn- 
dromes 


(a): 1 with pleurisy on admission. 


(ec): 1 with obstetrical trauma. 


(b): 2 with cardiopathy and no £. coli 0127: B8 post mortem. 


(d): 3: tetralogy of Fallot; cerebral hemorrhage; obstetrical trauma. 


(e): 3: pyopneumothorax; bronchopneumonia; intestinal invagination with Z. coli 0127: B8 post mortem. 


The cases of gastro-enteritis due to E. coli are 
isolated in a special wing under the care of a 
trained staff where the most rigid technique of 
asepsis and isolation is followed. 

With these measures, which seemed a little 
exaggerated to a few, the infection regressed 
rapidly; by the middle of September 1957, there 
were no more than 10-12 cases in this special wing 
(see Table II). 


TREATMENT 


We had to rely entirely on the antibiogram in 
choosing the correct antibiotic, and we found a 
complete correlation of the in vitro and in vivo 
sensitivities, 

At the beginning, we used neomycin with 
Kaopectate (Kaomycin) or with sulfonamides 
(Trulfamycin) at an average dosage of 30 mg. of 
neomycin per kg. per day. Considering the difficulty 
of calculating the dosage of sulfonamides and neo- 
mycin, we finally used neomycin without sulfona- 
mides. We then encountered a few relapses and 
had to raise the dosage to 50 mg. per kg. per day. 
When the diarrhoea had been controlled, we 
stopped Kaopectate and gave neomycin alone 
(Mycifradin). Since neomycin per os has no toxi- 
city, it would have been profitable to give higher 
doses of neomycin, even 100 mg. per lb. per day for 
four to six days as did Stulberg.”4 

In April and May, a certain resistance to neo- 
mycin appeared; we then shifted to tetracycline 
6 to 7 mg. per lb. per day. The activity of the 


latter diminished rapidly and in August we resorted 
to Furadantin 5 to 10 mg. per kg. per day. This 
last drug is still actually very effective. 


Because of resistance to neomycin in April and 
May, we used polymyxin for a while in a few 
cases, giving only 10 to 20 mg. per kg. per day. 
However, to avoid the possible toxic side effects 
of the last drug, and in view of the activity of 
tetracycline, we abandoned polymyxin. 


THERAPEUTIC RESULTS 


The reader will find these results in Tables III 
and IV. Humycin, a drug experimentally used in 
about 20 patients, gave poor results. Treatment 
with every drug lasted for 10 days; we then made 
three cultures of stools, and almost half the patients 


went home with the appropriate drug for another 
6 to 10 days. 


SipE EFFECTS OF TREATMENT 


1. Moniliasis: We found pure cultures of Candida 
albicans in stool specimens of 25 children, and at 
least 50% of cases of E. coli 0127:B8 had thrush at 
one time or another during their illness, while a 
few cases had cutaneous moniliasis. All cases 
reacted favourably and rapidly to antifungal drugs 
(gentian violet, Mycostatin ). 


2. Diarrhoeas secondary to drugs: fortunately we 
met this side effect not too often, but it was more 
frequent with tetracycline. This secondary diarrhoea 
disappeared as soon as we stopped the antibiotic. 


TABLE IV.—REsvuuts or TREATMENT IN PREMATURE INFANTS 























No. or CasEs: 34 DEATHS: 7 Mortatity Rate: 20% 

ae —_ Changesin Negative 
Period of intestinal stool No 
Treatment No. treatment flora culture control Carrier Dead 
Neomycin or Neo-Acromycin..............55:. 26 18 days 7 Candida 18 6 1 1* 
(7-45) 1 Staphylo- 
coccus 

Chloromycetin and Erythromycin.............. 8 8 6** 


*Hospitalized twice: first in Premature Ward and later in Pediatric Ward with otitis and dehydration. 
**T wo of them were treated with aureomycin and Neo-Achromycin, on the last two days; and one, with Neomycin 30 mg. /- 
kg./day for 6 days and post mortem 0127: B8 was found. 
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3. We had a very few cases of hypoproteinzemia 
and of avitaminosis K and rarer cases with hzemorr- 
hagic phenomena, especially when the course was 
long with many relapses and a_ progressive 
diminution of activity of certain drugs. 


SUMMARY 


The authors report the bacteriological diagnosis of 
enteropathogenic E. coli infection, especially the type 
0127:B8. Several prophylactic measures were used 
to control cross-infection in the hospital. Clinical 
aspects of these infections and their therapy are dis- 
cussed. 

The incidence in the newborn of gastro-enteritis due 
to enteropathogenic E. coli 0127:B8 is very high in 
the province of Quebec, at least in the Montreal region. 
The authors report 258 cases of E. coli 0127:B8 
isolated and identified at St. Justine Hospital between 
November 1956 and September 1957. Similar identifica- 
tions are known to have taken place in other institu- 
tions. 

Identification is also reported of other microorganisms 
capable of causing enteritis, including Salmonella and 
Shigella. 

The authors noted that a marked resistance of E. coli 
0127:B8 was acquired to neomycin, whereas Fura- 
dantin still remains an effective agent. 
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RESUME 

Les observations cliniques et les principales recherches 
qui ont conduit a l’isolement et l’identification d’un groupe 
d’Escherichia coli, considéré actuellement comme agent 
étiologique de certaines gastroentérites des nouveau-nés, 
sont rapportées briévement. Le rappel historique mentionne 

e facon particuliére la découverte d’un nouveau sérotype 
(0127:B8) trouvé responsable des cas de gastro-entérites 
7 dans quelques épidémies survenues aux Etats- 

nis, 

Les auteurs décrivent de facon détaillée les méthodes 
bactériologiques employées pour la mise en évidence et le 
typage des Escherichia coli entéropathogénes, a partir des 
échantillons de selles recueillies chez des nourrissons at- 
teints de diarrhée et hospitalisés 4 IH6pital Ste-Justine 
et la période allant de novembre 1956 a septembre 

Sur 796 nourrissons présentant de la diarrhée, 258 furent 
trouvés infectés avec l’Escherichia coli 0127:B8. Par contre 
lEscherichia coli 0111:B4 fut retrouvé seulement dans 12 
cas; E. coli 055:B5 dans 5 cas; E. coli 026:B6 dans 8 cas. 
En outre, divers germes pathogénes ou supposés tels furent 
isolés, a savoir: 

Salmonella typhosa, 1 cas; Salmonella divers, 11 cas; 
Shigella, 14 cas; Candida 45 cas; Staphylococcus aureus, 
13 cas; Pseudomonas, 33 cas; Streptococcus, 18 cas; Proteus 
morganii, 69 cas; dans 292 cas l’examen bactériologique fut 
complétement négatif. 

Le degré de contamination 4 l’hépital (187 cas furent 
contaminés dans l’hépital méme) souligne le caractére 
hautement épidémique de l’infection avec ce type particulier 
d’Escherichia coli; de plus, les nourrissons infectés par 
d’autres sérotypes (0111:B4— 055:B5 -026:B6) n’ont pas 
entrainé de contamination dans les salles, mais au contraire 
ont pu étre surinfectés avec l’E. coli 0127:B8. 

L’étude des divers facteurs étiologiques met en évidence 
la susceptibilité du prématuré (34 cas) et celle du jeune 
nourrisson (164 cas chez des enfants agés de 0 a 6 mois). 

La sensibilité des souches d’E. coli 0127:B8 a été étudiée 
in vitro par la méthode des disques et a servi de guide dans 
le choix des antibiotiques 4 employer. L’Escherichia coli 
0127:B8 sest avéré trés sensible in vitro, au début de 
lépidémie, 4 la néomycine qui fut employée par os a 
raison de 50 mgm/kilo/jr. Malheureusement, coincidant 
avec le sommet de l’épidémie en mai et juin 1957, on 
nota l’émergence de souches résistantes a la néomycine. 
Le furadantin fut trouvé cependant efficace in vitro et 
demeure encore Il’antibiotique de choix 4 la dose de 5 a 
10 mgm/kilo/jr. 

Les auteurs rappellent les expériences cherchant 4 élucider 
la pathogénicité des Escherichia coli entéropathogénes. 
Dans le travail présent, les résultats nécropsiques obtenus 
dans 18 cas sur 28 décés furent étudiés. Des lésions non 
spécifiques du type congestif et hémorragique sont rap- 
portées et l’Escherichia coli 0127:B8 fut isolé dans trois 
cas 4 partir du liquide de la vésicule biliaire. 

La recherche des anticorps par lhémagglutination in- 
directe a été effectuée dans 15 cas et s'est avérée positive 
8 fois seulement, mais 4 des taux égaux ou _ inférieurs 
a 1/32. 

Les auteurs exposent a l’aide de deux tableaux les 
résultats obtenus avec divers traitements ou combinaison 
d’antibiotiques en se basant sur le nombre de négativation 
et de décés dans chaque groupe. 

L’étude des cas cliniques a permis de reconnaitre la 
présence de formes suraigués avec diarrhée profuse et 
toxémie sévére, exigeant une thérapeutique de réhydrata- 
tion d’urgence; formes fréquentes surtout chez le jeune 
nourrisson. Les formes subaigués, 4 rechutes, ont voisiné 
avec des formes subcliniques (porteurs) ou le danger de 
contamination demeurait critique, vu l’absence compléte 
de signes gastro-intestinaux. 

Se basant sur leurs expériences dans cette étude d’une 
épidémie aussi sévére dans un hdpital pour enfants, les 
auteurs formulent différentes régles, devant étre suivies 
soigneusement dans le but de diminuer au minimum l’infec- 
tion croisée 4 Vhépital. 

1) admission des cas gastro-entérites dans des chambres 
ph ee avec technique individuelle pour chaque 
enfant. 

2) recherche des germes pathogénes (E. coli entéro- 
pathogénes, Salmonella, Shigella et autres) sur trois -— 
cimens différents de selles, prélevés au moins dans les 
premiéres 48 heures. 
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3) réduction au minimum du traitement antibiotique 
avant de compléter litem 2. 


4) transfert des enfants trouvés porteurs ou infectés par 
les E. coli entéropathogénes dans une’ unité spéciale, ot 
le personnel hospitalier applique des régles  strictes 
d’asepsie et d’isolement et ou le traitement approprié est 
administré. ' 
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L’H6pital Sainte-Justine continue a recevoir de Ilexté- 
rieur des nourrissons infectés avec cet Escherichia coli et 
malgré les techniques décrites, des infections croisées 
hospitaliéres ont été observées, sauf chez les prématurés, 
car ce service est maintenant complétement isolé des unités 
de pédiatrie et sur un plancher distinct. 

Les auteurs soulignent en terminant que l’E. coli 0127:B8- 
est trés répandu dans la province de Québec. 





A STUDY OF INFECTIONS DUE TO 
PATHOGENIC SEROGROUPS OF 
ESCHERICHIA COLI* 


NORMAN A. HINTON, M.D., C.M., M.Sc.( Med.), 
Dip. Bact. and R. R. MacGREGOR, M.D., C.M., 
F.R.C.P.[C.], Kingston, Ont. 


DuRING THE PAST DECADE certain serologic groups 
of E. coli have been recognized as having an im- 
portant place in the etiology of epidemic and 
sporadic infantile gastro-enteritis. Interest was first 
aroused in 1927, when Adam! in Germany reported 
the association of certain fermentative types of 
E. coli with diarrhoea in infants. Similar observa- 
tions were made by Goldschmidt,? but it was not 
until Bray? in 1945 demonstrated the relationship 
between a specific serotype and an outbreak of 
diarrhoeal disease that significant attention was 
centred on these organisms, 

Subsequent studies‘ from all parts of the world 
revealed epidemiological evidence incriminating 
several distinct serogroups, the numbers of which 
have increased together with the accumulation of 
systematic knowledge of the antigenic structure of 
the E. coli group along the lines of the original 
scheme published by Kauffmann.*: * This evidence 
has been strongly supported by human feeding ex- 
periments” * in which it has been shown that, al- 
though the ingestion of “normal” fecal strains is 
well tolerated, gastro-intestinal distress of varying 
severity can be induced in adults and children by 
the ingestion of pathogenic strains. The develop- 
ment of a sensitive hemagglutination test by 
Neter® ?° and his associates has allowed the demon- 
stration of specific antibody production in adult 
volunteers following feeding experiments and in 
children naturally infected with these organisms. 

The study reported here was undertaken in an 
attempt to define the incidence of the various 
pathogenic serogroups of E. coli, the types of dis- 
ease with which they may be associated, and the 
influence of antibiotic therapy. 


METHODS 


Rectal swabs or emulsified specimens of faeces 
were cultured on MacConkey agar and after over- 


*From the Departments of Bacteriology and Peediatrics, 
Queen’s University. and the Clinical Laboratory of the 
Kingston General Hospital, Kingston, Ontario. 

Aided by a National Health Grant. 


night incubation, at least five, and usually 20, 
colonies were tested by slide agglutination using 
OB sera prepared in rabbits. Primary positive 
strains were subcultured and pure isolates sub- 
jected to full identification of O and B antigens. 

When the survey was started in 1953, limited 
studies were carried out concerning the incidence 
of E. coli serogroup O111:B4. The next year anti- 
serum for the identification of group O55:B5 was 
added but the study was again limited to a few 
months, In 1955, a battery of seven antisera were 
put into routine use and allowed the identification 
of the further groups 026:B6, O119:B14, O125:B15, 
O127:B8 and O128:B12. Every child admitted to 
the Kingston General Hospital with suspected 
enteric disease has been studied with respect to 
the presence of these organisms, and correlated 
work regarding the incidence of these strains in 
infants admitted with non-diarrhceal diseases, adults 
and hospital staff has been carried out. 


RESULTS 

Epidemic disease 

The pathogenic potential of these serogroups of 
E. coli was forcibly impressed upon us early in our 
study by the occurrence in March 1954 of an explo- 
sive outbreak of gastro-enteritis in a local nursing 
home. The institution in que tion was, on March 
16, housing some 19 infants, 17 of whom were in 
the first four months of life. One of the infants, 
Baby A, had been transferred on this date from 
another hospital where he had been under treat- 
ment for a period of two weeks for an episode of 
rather severe gastro-enteritis. Four days after the 
admission of Baby A the first case of gastro-enteritis 
was observed and by March 27 a total of 15 infants 
were severely or moderately ill and required admis- 
sion to the Kingston General Hospital for treatment. 
All were found to be excreting large numbers of 
E. coli O111:B4. Examination of the four symptom- 
free babies who remained at the home revealed 
three of them to be excreting pathogenic E coli, one 
of these being Baby A. Only one infant, of the entire 
group exposed, remained uninfected. 

The infants in hospital were returned to the home 
after a satisfactory clinical and bacteriological re- 
sponse to treatment had been obtained. Five weeks 
after the epidemic had apparently been controlled 
by the removal of the cases, appropriate disinfection 
and suitable changes in the technique of feeding 
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and handling of the babies, three more cases of 
gastro-enteritis were recorded in children admitted 
the previous week. These infants, on being trans- 
ferred to the Kingston General Hospital, were 
shown to be excreting E. coli group O111:B4. 
Rectal swabs were then taken from all the babies 
in the home at that time. All were negative with the 
exception of Baby A, who was still harbouring the 
strain. The organism was successfully eliminated 
from the intestinal tract of this child by the ad- 
ministration of polymyxin B by mouth and no 
further cases developed in the home. 

There seems little doubt that Baby A was the 
primary source of infection for the last three cases 
recorded in this outbreak and most probably intro- 
duced the organism into the home in the first in- 
stance. Although there are many mechanisms by 
way of which the organisms could have been trans- 
ferred in the home, the possibility of spread by 
formula or bottle nipples and during feeding is the 
strongest, since a number of breaks in technique 
were observed in the preparation of the formula, 
particularly lack of terminal heat treatment, and the 
attendants were not in the habit of washing their 
hands between handling or feeding the babies. It 
is interesting to note in this connection that two of 
the four babies who remained symptom-free were 
the only breast-fed ones in the home. One of these 
was the only infant to escape infection entirely. The 
apparent resistance of the breast-fed infants to in- 
testinal infection may be only further evidence that 
the vehicle of transfer involved in these cases was 
the formula and method of feeding. There is, how- 
ever, a considerable weight of opinion" that signifi- 
cant resistance is conferred by breast feeding. The 
first infection to be observed in this outbreak was 
in an infant who had been entirely breast fed until 
his admission to the nursing home. The develop- 
ment of very severe gastro-enteritis after only four 
days of artificial feeding tends to support the con- 
tention that the resistance of breast-fed infants per- 
sists only during continuous feeding of human milk. 


Sporadic Infections 

The incidence and distribution of the serogroups 
isolated during the five years involved are recorded 
in Table I. The epidemic cases noted above and 
any hospital infections are not included. All seven 
serogroups involved in the study are seen to have 
been isolated during the period from January 1955 
to December 1957, the predominant strains being 
055: B5 and 026:B6. The isolations obtained during 
1953 and 1954 do not accurately represent the total 
incidence of this disease because of the limited 
nature of the survey during these two years. How- 
ever, there would certainly appear to have been a 
decrease in the prevalence of O111:B4 infections 
over the last five years. The incidence of the other* 
serogroups seems to have changed little during the 
time of survey. 
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TABLE I.—INcIDENCE AND DISTRIBUTION OF PATHOGENIC SEROGROUPS 
oF E. Coli 1x Cases OF INFANTILE GASTRO-ENTERITIS 


Year 1953 1954 1956 1956 1957 
ee rer 98 102 185 190 218 
0111:B4 32 a 3 2 0 
055:B5 _— 9 4 3 10 
026:B6 _— _ e 7 2 
Organism 
isolated...... 0125:B15 — — 4 1 4 
0119:B14 —_— — 2 0 1 
0127:B8 — — 0 2 0 
0128:B12 — —_ 1 0 0 
Total positive........... 32 16 21 15 17 
MONO a aww ctera. sos 32.7 15:7 11.4 7.9 Pe 


Considerable variation is recorded in the litera- 
ture as regards the relative importance of sero- 
groups of E. coli in sporadic infantile diarrhcea. 
Graber and Dunlop” have reported the isolation of 
pathogenic E. coli in 3.1% of cases studied and 
Thomas and Charter? in 8%. On the other hand, 
Shanks and Studzinski?* reported 33.5% of their 
cases to be associated with E. coli serogroups and 
Buttiaux et al.1° 52.6%. The opinion has been ex- 
pressed that a high percentage of isolates of E. coli 
serogroups occurs primarily only during outbreaks 
of epidemic proportions. Hutchinson’ in an exten- 
sive survey describes the general pattern of out- 
breaks of diarrhoea as starting in a local area, the 
organism then demonstrating a real tendency to 
disperse widely throughout a district. She has re- 
corded an isolation rate of about 30% during 
epidemic periods, this figure falling to less than 
2% in non-epidemic times. 

Although all of the cases recorded in Table I 
were thought to represent sporadic disease with no 
obvious connection in time or space between them, 
the high incidence in 1953 and the decline since that 
time would lead us to believe that a widespread 
epidemic existed in this area at the beginning of this 
study. The obvious outbreak in 1954, described 
above, may well have been an expression of the 
prevalence of these organisms. 

Epidemic E. coli infections, when they do not 
suddenly erupt in a localized area but occur dif- 
fusely throughout a district, may be completely 
hidden by the enormous numbers of minor cases of 
gastro-enteritis which occur every year. Consider- 
ing that there are no clinical features of gastro- 
enteritis due to E. coli serogroups which allow it 
to be distinguished from disease of other etiology, 
and considering that in non-epidemic periods E. coli 
infections may account for only some 5% of enteric 
disease in children, one can see that in the absence 
of bacteriological diagnosis the total number of 
cases of coliform diarrhoea can double or triple 
without producing a striking change in the total 
number of cases observed in any one period, and 
without arousing clinical suspicion that an epidemic 
is in progress. 


HospirAL INFECTIONS 


The incidence and distribution of serogroups of 
E. coli isolated from cases of gastro-enteritis de- 
veloping in children after admission to hospital are 
presented in Table II. 
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TABLE II.—Distrispution or SEROGROUPS IN CASES OF 
HospitTau INFECTION 








Year 1953 1954 1956 1956 1957 
0111:B4 16 9 2 0 0 
055:B5 — 6 4 4 1 
026:B6 — — 1 1 0 
Organism 
isolated. ..... 0125:B15 -— — @ . 0 1 
0119:B14 — —_ 0 0 0 
0127:B8 — -- 0 0 0 
0128:B12 — — 0 0 0 
Total isolated........... 16 15 7 5 2 


When it is recalled that complete surveys were 
not carried out in 1953-54, it becomes apparent 
that hospital infection was a significant problem 
during these two years and that there has been an 
important decline in incidence since 1954, Although 
this decrease in hospital infection due to E. coli 
serogroups undoubtedly reflects the total declining 
prevalence of these organisms since 1953, this does 
not in our opinion explain entirely the rather 
marked decrease between 1954 and 1955 and the 
progressive decline since that time. 


Hospital infection and the general progress of 
an epidemic are generally felt to be closely as- 
sociated with the presence of acute cases. These 
infants, excreting almost pure cultures of the or- 
ganism concerned, in liquid and frequent stools, 
can contaminate any area in which they are placed. 
Several workers'® 17 have demonstrated the rapidity 
with which wards housing cases can become widely 
contaminated and the survival of organisms in dust 
not exposed ‘> sunlight for 15 to 27 days. The dis- 
semination of organisms during housekeeping, par- 
ticularly bedmaking, and the contamination of the 
nurses’ hands, the food and the communal articles 
in such an infected environment are undoubtedly 
factors of the first importance affecting the inci- 
dence of hospital infection. 

Before 1955 the Pediatrics Department was 
housed in an old wing of the Kingston General 
Hospital. Housekeeping was a problem and the 
isolation of infants and maintenance of separate 
precautions were made most difficult by the layout 
of the physical plant and chronic overcrowding. 
When the department was moved to the new 
Angada Children’s Hospital in 1955 efficient house- 
keeping was then possible. Individual cubicle nurs- 
ing was instituted for infants in the first year of 
life, and cases of gastro-enteritis were isolated and 
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nursed with full enteric precautions. There seems 
little doubt that these changes in residence and 
technique were responsible to a significant degree 
for the considerable fall in the hospital infection 
rate. 


The role of the symptomless excreter of patho- 
genic E. coli serogroups in outbreaks of diarrhoea 
and hospital infection is not as clear as that of the 
active case. Commonly these individuals are passing 
much smaller numbers of organisms than in acute 
infections, and the dissemination of the agent from 
a formed stool is far less likely. The excreta of such 
individuals are likely, however, to be handled with 
far less care than those of obvious cases of gastro- 
enteritis, and the consequent increase in infective 
potential may be sufficient to make symptomless 
excreters an important reservoir from which organ- 
isms may be introduced into the hospital environ- 
ment. The incidence and distribution of patho- 
genic serogroups of E. coli isolated from various 
groups are indicated in Table III. The carrier rate 
of 2.3% in infants not suffering from diarrhceal 
disease is compatible with that described by most 
workers for non-epidemic periods. There is little 
doubt that this incidence tends to increase greatly 
in the contacts of active cases, and thus in epi- 
demic periods, and the probability of symptomless 
excreters among the infants admitted to neonatal 
wards being concerned with the occurrence of hos- 
pital infections cannot be disregarded. 


The carrier rate in the adult population would 
appear to be of a somewhat lower order, and our 
data are similar to those of Stevenson,’ who found 
9 excreters in 1024 adults surveyed. It appears to 
be the general conception that adult excreters do 
not play a significant part in the epidemiology of 
coliform diarrhoea. However, it must be noted that 
the carrier rate in adults is very frequently related 
to contact with infected children, Stevenson,’® for 
example, noted that about 10% of mothers of in- 
fected babies harboured the organism. It is of some 
interest to observe that both of the carriers dis- 
covered in the group of 142 hospitalized adults 
were mothers of small children and that the lowest 
carrier rate was found in the group of 155 male 
university students. The relationship between the 
adult carrier rate and the degree of contact with 


TABLE II].—INciwenceE anv DistriBuTION oF PaTHoGENtIc Serocroups or E. Coli In Various Groups 














Cases of Hospital  Studentnurses Hospital staff 
gastro- Infants staff having with previous having no Hospitalized 
Group enteritis without direct contact direct contact direct contact adults without University 
tested in infants diarrhea with cases with cases with cases diarrhea students 
1955-57 1955-57 1956 1956 1956 1956-57 1956 
Total tested 593 ; 265 48 43 114 142 155 
0111:B4 5 1 0 0 0 0 0 
055-B5 17 2 + 2 0 1 1 
Organism 
isolated 026:B6 16 2 2 0 1 1 0 
0125:B15 9 1 0 0 1 0 0 
0119:B14 3 0 0 0 0 0 0 
0127:B8 2 0 0 0 1 0 0 
0128:B12 1 0 0 1 0 0 0 
Total positive 53 6 6 3 3 2 1 
% positive 8.9 2.3 12. 7.0 2.6 1.4 0.6 
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active cases is best illustrated by our survey of 
hosvital staff carried out in 1956, Not only was the 
highest incidence of symptomless excreters found 
in the staff members having the closest contact, but 
of the six carriers discovered in this group five were 
excreting almost pure aerobic cultures of patho- 
genic serogroups, a feature only commonly found 
in active cases. The removal of these members of 
staff from contact with infants and the elimination 
of the organism by antibiotic therapy were felt to 
be useful procedures and may have been associated 
with the decrease in hospital infections in 1957. 
The occurrence of an O125 hospital infection late 
in 1957 stimulated a further survey and two indi- 
viduals out of a group of 24 were found to be ex- 
creters, both of serogroup O125. 


CHEMOTHERAPY OF INFANTILE GASTRO-ENTERITIS 


Despite a few conflicting reports,** most investi- 
gators!® *° agree that the broad-spectrum anti- 
biotics have a measurable effect upon the mortality 
and duration of symptoms in cases of infantile 
gastro-enteritis due to pathogenic serogroups of E. 
coli. Although we have not conducted a critical trial 
of the effectiveness of the tetracyclines and chloram- 
phenicol, the experience we have had with these 
agents tends to support this view. However, our 
impression is similar to that of Smith and Gallo- 
way,” who have observed these drugs to have a 
suppressive action during oral administration but 
a limited ability to eliminate the organism from 
the intestinal tract. 

Neomycin has been shown by Wheeler and 
Wainerman?? and Cooper et al.?? to be both 
clinically and bacteriologically effective in this 
disease. The ability of this drug to eliminate E. coli 
serogroups from the bowel, has been well demon- 
strated by the success of. both these groups in 
terminating outbreaks by the prophylactic adminis- 
tration of neomycin to all patients and infected 
hospital personnel. 

During 1954 and 1955, some 39 cases were 
selected for study of the effect of antibiotic therapy. 
The domination of the clinical picture of diarrhoea 
in infants by the effects of fluid and electrolyte im- 
balance, and the dramatic response which often 
follows the use of general supportive measures, 
render the evaluation of antibiotic therapy remark- 
ably difficult. The general treatment of all cases 
involved was standardized as much as possible. All 
cases were taken off oral feedings for 24 hours or 
longer, and blood and intravenous and interstitial 
fluids were given as required. Carefully graded oral 
feeding was started with a mixture of 50% Darrow’s 
solution and 50% S.O.G. (S.0.G. = 110 g. glucose, 
3 g. sodium chloride, 3 g. potassium acetate, 4.5 g. 
calcium lactate in 650 ml. sterile water) and if this 
was tolerated, weak protein milk feed was given 
and gradually strengthened. 

The toxicity of polymyxin B after parenteral ad- 
ministration has rather discouraged adequate clin- 
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ica] testing of this drug, so that its place in the 
therapeutic armamentarium is not as clearly defined 
as that of other agents. Our selection of polymyxin 
B for clinical trial was influenced by the demon- 
stration in other laboratories*‘*" of its relative ef- 
ficiency in inhibiting enteric bacteria both in vitro 
and in vivo, its lack of adsorption when given by 
mouth and its apparent usefulness in the treatment 
of shigellosis. Further, all strains of pathogenic 
E. coli serogroups isolated in this area have proven 
to be sensitive to polymyxin B in tests performed 
by a disc method. The drug was prepared for oral 
administration in a solution pleasantly flavoured 
with syrup of cherry and appeared to be well tol- 
erated. It was given at a dosage level of 10 mg. per 
Ib. of body weight in 24 hours, in divided doses, 
four times a day for five days. 


The 39 cases selected for this trial were divided 
into three groups. Twelve were con idered on 
clinical grounds to be critically ill and these were 
treated with oral polymyxin, Of the remaining in- 
fants in whom moderate or mild disease was seen, 
15 were maintained as controls, only supportive 
treatment being given, and the remaining 12 were 
treated with polymyxin. 


The results of this trial are recorded in Tables 
IV and V. It can be seen that the administration of 


TABLE IV.—Errect or OrAt PotymMyxin B on DvuRaTIOoN oF Ex- 
CRETION OF PATHOGENIC SEROGROUPS OF E, Coli IN INFANTILE GASTRO- 
ENTERITIS 





Severity 

Number of Total number of stool cultures positive 
Treatment of cases disease Admission 1 week 2 weeks 6 weeks 
Supportive... 15 Moderate 15 11 11 4 
Suvportive + 
polymyxin B.. 12 Severe 12 2 3 1 
Suvportive + 
polymyxin B.. 12 Moderate 12 4 4 1 


polymyxin B has a marked effect on the degree and 
duration of infectivity. This observation becomes 
even more significant when it is noted that all of 
the stool cultures recorded after admission were 
taken after the termination of the five-day course: 
of polymyxin therapy. 


TABLE V.—EFrFrect or ORAL POLYMYXIN B ON DURATION OF SYMPTOMS 
IN INFANTILE GASTRO-ENTERITIS DUE TO PATHOGENIC SEROGROUPS 








oF E. Coli 
Mean Mean 
duration of duration of 
Severity Mean age symrtoms symptoms 
Number o of efore afler treatment 
Treatment of cases disease patients treatment started 
(months) (days) (days) 
Supportive... 15 Moderate 4.2 3.9 4.1 
Suvportive + 
polymyxin B.. 12 Severe 2.8 5.7. 3.6 
Suvportive + 
polymyxin B.. 12 Moderate at. 3.9 2.9 


Although the clinical response to antibiotic treat- 
ment, as recorded in Table V, is not nearly as. 
striking as the bacteriological response, it would 
appear to be significant. The duration of symptoms. 
in the severely ill test group is not remarkably dif- 
ferent from the duration of symptoms in the mod- 
erately ill controls. However, the very fact that the 
disease, in infants critically ill, can be modified by 








~ 
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antibiotic therapy so that the clinical course be- is compared with the distribution in 166 cases ad- 


comes comparable to that of the moderately affected mitted to hospital during the same period with 
controls, would seem to be an observation of some __ gastro-enteritis of unknown etiology. Many investi- 
importance. There appears to be no reason to de- _— gators have commented upon the greater incidence 
bate the fact that the correction of fluid and electro- _—_ of coliform diarrhoea in males than in females. Our 
lyte imbalance is the first and most important data support this opinion in that no less than 63.5% 
therapeutic weapon which should be brought into of the cases involved in this study were in male 


play in cases of infantile gastro-enteritis. However, children. This sex incidence, however, is not sig- 
the administration of polymyxin B or some other __ nificantly different from that noted in the control 
suitable agent certainly has a place in treatment. group, and one is forced to observe that the sus- 


Not only does the elimination of the offending  ceptibility of male infants to coliform diarrhcea is 
organism from the intestinal tract decrease the risk not a feature peculiar to this disease but is a mani- 
of cross-infection in a ward, but also in critical festation of the susceptibility, as yet unexplained, 
cases it may prove lifesaving. of male infants to gastro-enteritis of any etiology. 


TABLE VI.—AGE anp Sex DistTrRIBuTION IN CASES OF INFANTILE GASTRO-ENTERITIS 

















Pathogenic E. coli positive Pathogenic E. coli negative 
No. of % of No. of No. of No. of % of No. of No. of 
Age cases cases males females cases cases males females 
De I 6 4 bd e0 ckde8o SERS) 28 53.9 17 11 56 33.7 40 16 
ee NS + bye eeka Wa Koen 9 17.3 5 4 26 15.7 15 11 
Nc 506 KK CK ER ae RAIS 5 9.6 4 1 20 12.1 11 9 
ee eee NS os we 0 HAWS 4 7.7 3 1 31 18.7 19 12 
I 5K 65) Ke DERLDNES Hees 4 7.7 3 . 14 8.4 4 10 
SUCHE Eon O56 8 nce We tian Sorta ae 2 3.8 1 1 19 11.4 13 6 
a Fo hs oh eer nc eeecdeeanim 52 100.0 33 19 166 100.2 102 62 
(63.5%) (36.5%) (61.4%) (38.6%) 
The emergence of resistant strains during treat- The age incidence in infections due to pathogenic 


ment, a feature noted by Alexander®* in a series E. coli serogroups differs considerably from that 
of streptomycin-treated cases, and by Wheeler _ of the control group. Over 50% of the cases re- 
and Wainerman”? in a group treated with chloram- _ corded are seen to occur in infants less than three 
phenicol, has not been observed. The organisms months of age, and nearly 90% in the first year 
excreted by the only two cases which remained _ of life. The risk of exposure of a population and 
positive six weeks after polymyxin B therapy (Table — the number of preventive measures one is inclined 
IV) were found to be still sensitive to the agent, __to introduce to deal with this risk are greatly in- 
and a repeat five-day course of the drug produced _ fluenced by the age incidence of this disease. There 


a satisfactory bacteriological response. seems little doubt that outbreaks of infection are 
strongly favoured by a community which consists 
CLINICAL PICTURE preponderantly of children in the first year of life,’ 


The entire spectrum of clinical pictures, which is | and it would seem justified to apply rather vigorous 
familiar to every physician concerned with infantile | prophylactic measures to such populations, impor- 
gastro-enteritis, has been observed in the children _ tant examples of which are the neonatal wards of 
from whom specific E. coli serogroups have been _large municipal hospitals. 
isolated. Asymptomatic infection, explosive fulmin- 
ating disease, abbreviated episodes of diarrhoea of DIsCUssION 
major or minor degree, prolonged enteritis with ; ; 
ana and aan union of varying severity, There seems little doubt that infections due to 
all have been noted in the group reported in this pathogenic serogroups of E. coli constitute an im- 
paper. portant fraction of those cases of gastro-enteritis in 

Cooper et al.,2* studying an outbreak of 0127:B8 childhood whose etiology can be specifically de- 
infection, noted the frequent association of extreme fined. The laboratory diagnosis of diarrhoeal disease 


abdominal distension and a characteristic unpleas- in infancy must certainly be considered incomplete, 
ant odour. This was not observed in our cases, and if a search for these ew ae made. 
-careful assessment has not revealed any distinctive The threat of epidemic enteritis, in highly sus- 


feature which would serve: to differentiate on ceptible infant populations, may well be signifi- 
clinical grounds the infections with any particular cantly decreased by an appreciation of the 
serogroup, or coliform diarrhoea as a whole, from importance and epidemiology of E. coli infections. 
the great mass of cases from which no specific | Many of the features of these infections are common 
etiological agent was isolated. to all types of transmissible intestinal disease, and 

The distribution of cases of gastra-enteritis as- | thus the general methods known to be effective in 
sociated with pathogenic E. coli serogroups with the control of enteric disease should be applied. 
respect to age and sex is recorded in Table VI and _ Efficient housekeeping, including the regular, con- 
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current and terminal disinfection of rooms and the 
avoidance of dust-raising procedures, the control 
of communal articles, cubicle nursing and limited 
barrier technique applied to all infants, rigid regu- 
lation of the preparation of formula and technique 
of feeding, the isolation of all cases of diarrhoea 
and the complete separation of the duties of mem- 
bers of staff handling potentially infected cases and 
those concerned with clean cases—all of these pre- 
cautions provide a fundamental preventive back- 
ground for effective specialized procedures. 

The primary sources from which coliform 
diarrhoea may arise can be classified in order of 
importance: (1) acute cases; (2) persons having 
close and repeated contact with acute cases, i.e. 
members of the family, especially infants and 
mothers, and certain members of the hospital staff; 
(3) asymptomatic carriers. With these sources in 
mind, the following measures are suggested: 

(a) The recognition of cases of gastro-enteritis 
due to pathogenic E. coli by the institution of a 
routine search for these organisms in all diarrhoeas 
in children, certainly those occurring in the first 
year of life. The infective potential of all positive 
cases should immediately be reduced by antibiotic 
therapy, preferably using neomycin or polymyxin B. 

(b) Restriction of visiting by members of the 
family. The mother of an infected child should 
certainly be rigidly excluded from contact with any 
other infant in the ward. 

(c) Routine survey for intestinal carriers among 
all members of the hospital staff having direct con- 
tact with the neonatal and infant wards. Any 
carriers discovered should, of course, immediately 
be removed from such contact and treated. 

(d) A number of workers have recommended 
the routine search for carriers among the infants 
admitted to the wards, This would seem to be a 
time-consuming process of very limited value under 
normal circumstances. However, when coliform 
diarrhoea reaches epidemic proportions in an area 
the number of asymptomatic carriers will greatly 
increase and thus they will become an important 
potential danger, especially to very young or de- 
bilitated children, Under these circumstances we 
would recommend that all infant admissions be 
screened and positive cases be treated as acute in- 
fections. 

(e) If an outbreak occurs in a hospital ward, 
the short-term prophylactic administration of neo- 
mycin or polymyxin B to all staff members and 
patients would appear to be indicated; together 
with the measures noted above and an intensive 
disinfection program, this should produce relatively 
rapid control. 


SUMMARY 


A five-year survey of the incidence and distribution 
of pathogenic serotypes of E. coli in infantile diarrhoea 
has been carried out. 

The occurrence during this period of a sharp out- 
break due to E. coli O111:B4 is recorded, together 
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with 101 sporadic infections in a group of 793 children 
admitted with gastro-enteritis, and 45 infections arising 
in infants after their admission to hospital. 

There seems little doubt that these organisms are 
involved to an important degree in the etiology of in- 
fantile gastro-enteritis and that the laboratory investiga- 
tion of such cases is incomplete unless the isolation and 
identification of pathogenic serotypes of E. coli is at- 
tempted. 

No clinical features were observed which would 
allow the differentiation of these cases from gastro- 
enteritis of other etiology. 

The administration of polymyxin B by mouth has 
been shown to be effective in eliminating these organ- 
isms from the intestinal tract and in abbreviating the 
course of the disease. 

The incidence of asymptomatic carriers in the infant 
and adult population has been investigated and the 
application of our knowledge of the epidemiology of 
coliform diarrhoea to the prevention of hospital in- 
fection is discussed. 
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VILLOUS ADENOMAS OF THE 
LARGE INTESTINE 


In a clinicopathological evaluation by Wheat and Acker- 
man (Ann. Surg., 147: 476, 1958) of 50 cases of villous 
adenomas from St. Louis, treatment is emphasized. The 
villous adenoma is described as a separate entity, con- 
sisting of finger-like projections of loose supporting vascular 
stroma covered by a simple layer of columnar epithelial 
cells. Four groups are described according to increasing 
degrees of malignancy from the benign Group I to Group 
IV showing invasive carcinoma. Though most occur in the 
rectum or rectosigmoid, the discovery of one should make 
one suspicious that there is another or others, In 75% 
carcinoma is present, and in a third of these the carcinoma 
is invasive or there is a primary carcinoma of the colon at 
another site. 
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FLUOTHANE AND OTHER NON- 
EXPLOSIVE HALOGENATED 
HYDROCARBONS IN CLINICAL 
ANAESTHESIA* 


G. D. DIXON, M.D., F.A.C.A. and 
D. I. MATHESON, M.D., Toronto 


WITH THE INTRODUCTION of any new drug into 
aneesthesia, anzesthetists are usually divided into 
two groups: (1) the enthusiasts, who see in the 
drug great advantages over the standard accepted 
drugs; and (2) the sceptics, who think that either 
the advantages are not so great as to warrant 
change from standard drugs, or the disadvantages 
.of the drug outweigh its advantages. The purpose 
of this paper is to determine the value of Fluothanet 
(trifluoro-chlorobromoethane), the new _ non- 
explosive halogenated hydrocarbon, from the view- 
point of both enthusiast and sceptic. This will be 
done in three parts. 


First, the physical, chemical, and pharma- 
cological properties of chloroform, trichlorethylene, 
and Fluothane will be compared. 


Secondly, experience with Fluothane will be pre- 
sented from a review of 3000 administrations at 
the Toronto Western Hospital, with special refer- 
ence to the usefulness of various methods of ad- 
ministration, advantages and disadvantages, indica- 
tions and contraindications. 


Finally, we should like to summarize our findings 
by comparing the advantages and disadvantages 
of this drug with the advantages and disadvantages 
of the standard drugs in clinical practice today. 


I. CHLOROFORM, TRICHLORETHYLENE AND 


FLUOTHANE 


Physical and Chemical Properties 


A brief comparison of the physical and chemical 
properties of these agents is given in Table I. 














TABL iE I. 
Property Ch loroform “Trilene - Fluothane 
Boil pt. °C...... 61.0 87.0 50.2 
kk 119.0 131.0 197.39 
Oil/H2O ratio 
at 37° C. ... 100.0 34.4 330.0 
Vapour tension 
at 20°mm. Hg ‘160.5 60.0 243.0 
Sp. gravity 
Osc ks xs 4.12 4.53 not available 
Compatibility 
with soda lime compatible not compatible compatible 
Phosgene 
production.... very slight toxie amounts none known 
Explosive... ... No No No 
Peleney... 6... +++-+(10x +-+(less than +++(4x 
ether) ether) ether) 
Margin of...... 
ee small good intermediate 


*From the Department of Anesthesia, The anid Western 
Hospital, Toronto, Ontario. 

7Fluothane was supplied by Ayerst, McKenna & Harrison 
Ltd., Montreal, for this entire series. 
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Pharmacological Properties 


Halogenation of a hydrocarbon increases the 
drug’s potency and decreases its inflammability. 
However, it also increases the drug’s toxicity. Con- 
sequently, when striving for new agents of this 
family which will be more potent and less inflam- 
mable, one often encounters toxicities which render 
the drug too dangerous for common use. 

For example, when chloroform was introduced 
in 1847 by Simpson, it temporarily replaced ether 
because its higher potency and lack of inflamma- 
bility made it so pleasant for patient, surgeon and 
anzesthetist. However, in 1850, Casper described 
delayed liver poisoning following chloroform 
anesthesia, and in 1911, Levy showed that ven- 
tricular fibrillation could occur in light anzesthesia 
even in the hands of the most experienced anzs- 
thetists. In view of these dangerous toxicities, most 
anesthetists find few indications for the use of this 
drug today, although recently Waters has revived 
some interest in it. 

In comparing these three drugs, then, we will 
be particularly interested in their pharmacological 
actions upon the various systems, to see which 
agents are least toxic. 

Table II compares the pharmacological proper- 
ties of the three agents; however, we would like 
to present Fluothane in a little more detail than 
the other two. 

Fluothane was synthesized and investigated on 
experimental animals in 1956 by Raventos and was 
tried clinically on 500 patients the same year by 
Johnston. 


Cardiovascular System 


The effects on the cardiovascular system were 
found to be the major factor limiting the use of 
the drug. Deep anesthesia or a sudden increase 
in vapour pressure produces hypotension and brady- 
cardia, the same conditions which Waters claims 
cause cardiac standstill with chloroform. The agent 
seems to have some effect on the automatic con- 
ducting tissues of the heart, irregularities of the 
pulse being noted, especially with adrenaline, by 
some investigators. Raventos noted no electro- 
cardiographic (ECG) arrhythmias in his dogs, un- 
less adrenaline was injected. Stephen in a series 
of 30 administrations of Fluothane with electro- 
cardiography noted 18 arrhythmias, but all re- 
verted to normal on either decreasing the concen- 
tration or increasing ventilation. Brindle’s series of 
31 patients contained 14 patients with ECG 
changes; three of these were ventricular extra- 
systoles (two of the patients had adrenaline) and 
one showed ventricular tachycardia after adrena- 
line. One of the best investigations was by John- 
stone. Fifty patients were followed up by ECG, 
using Fluothane in a concentration of 2.2 to 3.2%. 
Five patients showed auriculoventricular nodal 
rhythm, two auriculoventricular dissociation and 
two unusual sinus coupling. He noticed that after 
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TABLE II. 





Organ Chloroform 





Cardiovascular 
I. Myocardium: 
(i) tone 
(ii) irritability 


marked depression 
marked increase 
marked increase 


(iii) adrenaline contraindicated strongly 
IT. Pulse rate: slowed 
III. Vascular dilatation: yes 
(i) vasomotor centre depression 
(ii) vessel tone decrease 
IV. Consequent 
hypotension may be marked 


Respiratory 


I. Respiratory rate central depression 


II. Tidal volume 
III. Bronchi 
(i) lumen 
(ii) mucosa 


early decrease 


slight dilatation 
no irritation 


Liver 
I. Hepatitis yes 
II. Blood sugar rise 


III. Abnormal liver 
function tests 
Gastro-intestinal tract 


Nausea and vomiting 


often abnormal 


more than ether 


intravenous atropine these reverted to normal 
rhythm. Fifty patients were then followed up by 
ECG, using 0.75-1.25% concentrations, and no ar- 
rhythmias were found. 

Our own investigation of 21 patients followed up 
by ECG showed only one arrhythmia, a burst of 
nodal extrasystoles. Our series included Fluothane 
plus N,O/O, inductions + (4 patients); Fluothane 
with hypothermia + (1 patient); intubation with- 
out relaxant under Fluothane anesthesia (3 
patients) and adrenaline with Fluothane (3 
patients ), and yet no arrhythmias were noted. Only 
one patient received the maximum 3% concentra- 
tion, the average concentration being 1%. Like 
Johnstone, we concluded that the intensity of the 
cardiovascular system reaction to Fluothane in the 
form of hypotension and arrhythmias is directly 
related to the concentration needed for mainten- 
ance, being minimal with a concentration of 1%. 


Respiratory System 

Different effects have been noted on the respira- 
tory system—rate increases according to some and 
decreases according to others. All seem to agree, 
however, that minute volume is depressed because 
of the reduction in tidal volume. The vapour is non- 
irritating, and salivation and bronchial secretions 
are decreased. 


Liver 

Raventos investigated hepatic function in dogs 
by the bromsulfalein method and in rats by the, 
hippuric acid secretion test, before and after re- 
peated periods of anzsthesia, and no significant 
abnormalities were observed. Brindle studied 31 


Trilene 
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Fluothane 


no depression 

moderate increase up to 
244% conce., then sharp 
rise 

contraindicated 

no change 

no 

no depression 

no change 


none 


peripheral stimulation 
decrease 

no change 

slight irritation 

no 


may be slight rise 


occasionally abnormal 


less than ether 


moderate depression 
slight increase up to 1% 
conc., then sharp rise 


contraindicated 

slowed 

yes 

depression 

decrease (ganglion block) 


may be marked (above 
oO 


central depression (over 
1.5%) 
early decrease 


may be slight dilatation 


none (bronchospasm and 
laryngospasm in children, 


no 
no change 


occasionally abnormal 


least of any agent 


patients using the bromsulfalein excretion test, 
cephalin cholesterol flocculation test, serum bili- 
rubin and prothrombin time one, three, four and 
seven days after operation. Eight patients showed 
an increased retention of bromsulfalein, in one 
serum bilirubin level was raised, and all the ceph- 
alin cholesterol flocculation tests and prothrombin 
times were normal. Of the eight patients with in- 
creased dye retention, six were normal within six 
days; the other two were nearly normal. He con- 
cluded that there is no evidence of lasting liver 
damage. Stephen used the bromsulfalein test on 
51 patients 24 hours and 5 days after operation, A 
control group of 51 patients receiving conventional 
anzsthetics was also studied, and it was found that 
Fluothane was not more likely to produce hepatic 
dysfunction than ordinary anesthetic agents, the 
increased dye retention having been found in ap- 
proximately the same percentage of patients in 
both groups. 


Gastro-intestinal System 


Fluothane has been found by most workers to 
decrease the incidence of nausea and vomiting. 

In summary, serious toxic reactions affecting liver 
and cardiovascular system seem to be rare if con- 
centrations of 1 to 1.5% are used. Although it is 
a respiratory depressant, gently assisted respirations 
could overcome this if care was taken not to in- 
crease the depth of anesthesia. If its lack of serious 
toxicities and lack of explosiveness are accepted, 
the one remaining quality determining its useful- 
ness is potency. Fluothane is a potent anzsthetic, 
about four times as potent as ether, and this in 
fact may be a disadvantage if the drug is pushed. 
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Consequently, it would seem, at least in theory, 
that Fluothane is an intermediary, being less toxic 
than chloroform and more potent than trichlor- 
ethylene. 


II. 


Fluothane first became available to us in March 
1957. It appears to be the most important and use- 
ful new drug since the discovery of cyclopropane by 
Henderson and Lucas in 1928, and indeed may re- 
place it almost entirely. 

Like most new drugs when introduced, it was 
tried cautiously at first and as confidence was 
gained in handling it, it was tried in all kinds of 
cases and under all existing conditions. In our 
earlier cases we were somewhat concerned at the 
frequent occurrence of hypotension and the oc- 
casional occurrence of cardiac irregularities; respira- 
tory rate was usually increased; vapours from the 
blow-off valve caused many of our anesthetists to 
feel dizzy. 

As we continued using the drug we used it more 
conservatively; that is, not pushing Fluothane to 
deepen anaesthesia but rather adding other drugs 
and varying our technique, so that we gave either 
small repeated doses or a continous drip of short- 
acting relaxant drugs, and frequently added small 
doses of barbituates, meperidine (Demerol), etc. 
— doses which previously would have been con- 
sidered inadequate. If hypotension was required, 
we used a hypotensive drug along with Fluothane. 
Where formerly we used 30-50 c.c. of Fluothane per 
hour, we now used 5-15 c.c. We ourselves noticed 
no more dizziness. 

This new approach has proved almost completely 
satisfactory. There have been no significant cardiac 
irregularities, as we have already shown in our own 
series, and no wide variations in blood pressure. 
The combination of blood loss and hypotension 
from Fluothane caused a great deal of alarm in our 
first few cases. 

This report is based upon the administration of 
Fluothane to over 3000 patients, including 600 per- 
sonal administrations. The 600 cases are categoric- 
ally divided as follows: 


Gastro-intestinal..89 E.E.N.T........170 Cesarean 
Orthopedic...... 66 Neurosurgical... .20 section..... 4 
Gynecology..... 77 Cardiovascular...19 Thyroid... ...4 


Genito-urinary. . .47 
PM. csc che 37 


Mastectomies....11 


Open chest. . .6 
Vaginal deliveries 50 


These 600 cases form the basis of our statistics 
and the main experimental portion, although clini- 
cal observations were made from the full series. 

At the Toronto Western Hospital, several methods 
of administering Fluothane have been used: 

1. Open drop using an ordinary ether mask, for 
short surgical procedures, chiefly in children. 

2. Open drop as above, as an induction for ether. 

8. By gas machine chiefly of British Oxygen, 
Boyle type: 


~ 


Dixon AND MATHESON: FLUOTHANE 367 


(a) By a special Fluothane vaporizer produced 
by the British Oxygen Company, which has a 
finely graduated and extended control regulator. 
This vaporizer replaced the usual upper ether 
vaporizer rather than the Trilene vaporizer so that. 
Fluothane could be added to either the open or 
closed circuit without being affected by the Trilene 
safety lock. 

(b) By a Rowbotham chloroform vaporizer which 
could be shifted to either open or closed circuit. 

(c) By the F.N.S. vaporizer, used exactly like the 
Rowbotham vavorizer but having a more accurately 
calibrated regulator. 


The open drop method was very satisfactory in 
children. Induction was smooth and rapid. The jaw 
relaxed early, permitting easy introduction of a 
pharyngeal airway. Secretions dried up so that suc- 
tion was seldom used during induction even when 
ether was added. The amount used for induction 
was considerably less than with other drugs and, 
when ether followed, the amount of ether used was 
less than formerly. The margin of safety was re- 
duced, and the stage of anesthesia varied quickly. 
The amount used is about a quarter or less than 
ether and the mask should remain open throughout 
Fluothane administration. 


Our experience with the closed technique was 
unsatisfactory and it was discontinued because 
accurate control with the apparatus at hand was 
inadequate. The amount of Fluothane re-breathed 
in the closed circuit was impossible to estimate. 


The same difficulty, but to a lesser degree, was 
encountered with semi-closed circuits using a low 
flow of gases. We feel that at some time in the 
future either closed or semi-closed rebreathing 
methods may be used more widely when finer con- 
trols are available and when we have had more ex- 
perience. 


Anesthetics administered by method No. 3 above 
were supplemented by atropine grain 1/150—1/100 
and morphine grain 1/8—1/6 and usually a barbitu- 
rate preoperatively. With the exception of 30, induc- 
tion was by a small dose of thiopentone (Pentothal ) 
(125-250 mg. ). This was followed by N,O:O,, 60:40 
or 50:50 with a total flow of 8-10 litres per minute, 
to which Fluothane was added as soon as the 
patient breathed on his or her own. For induction, 
approximately 2.5 — 3.% was used for 2-3 minutes, 
and for maintenance 0.5 to 1% was usually re- 
quired, although these amounts varied somewhat, 
depending upon the individual patient. 


Figs. 1 and 2 show the approximate settings for 
Fluothane vaporizers: (1) British Oxygen Company 
vaporizer, (2) F.N.S. vaporizer (Newton Instru- 
ment Co. Inc., Durham, N.C.). The percentage of 
Fluothane is not influenced as much by the rate of 
flow of gases as by the temperature within the 
vaporizer. 

We found the Rowbotham vaporizer almost as 
satisfactory as any other, although the regulator was 
not as finely graduated. However, clinically we 
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Gas flow 
Lever 3l./m. 71./m. 
settings 22° C. s7° C.  C. 87° C. 
2 0.6 1.0 0.3 0.6 
4 1.9 2.9 0.9 ev 
6 2.2 3.3 1.8 2.8 
7 3.0 4.1 3.2 3.9 
8 5.1 7.2 4.0 5.2 


Fig. 1.—British Oxgyen Fluothane Vaporizer. Per cent 
Fluothane (by volume). 


were able to estimate by comparison with the other 
two vaporizers that, when the lever was set be- 
tween three-quarters and full, satisfactory induction 
followed when approximately 3% was being de- 
livered, and between one-quarter and one-half was 
adequate for maintenance when approximately 
0.8% was being delivered. We soon learned to keep 
track of the amount of Fluothane used per hour by 
watching the fluid level in the vaporizer. 

The 30 cases not induced with thiopentone were 
induced with N,O:O,, 60:40, and Fluothane was 
added within one or two minutes, Thiopentone was 
omitted either because the patients objected to 
venipuncture or because they were young children 
in whom it was difficult to find a vein. Several cases 
were tried deliberately in order to attempt intuba- 
tion without using any other relaxant. When anes- 
thesia was satisfactorily established, a laryngoscope 
was introduced with ease since the jaw was relaxed, 
the vocal cords were visualized and were widely 
open but closed immediately they were touched 
with the endotracheal catheter. This made intuba- 
tion more difficult than when a relaxant was added. 
This difficulty was overcome to a large extent by 
spraying the throat with local anzsthetic before 
induction and spraying the cords just before intuba- 
tion. Induction with N,O:O, and Fluothane was 
remarkably easy in almost all cases. 


CLINICAL OBSERVATIONS 


One point of particular interest was that when 
Fluothane had been administered, the amounts of 
all other drugs used in conjunction with it were 





% CONCENTRATION ENGRAVED ON DIAL 


Fig. 2.—F.N.S. Fluothane Vaporizer concentration curves, 
liquid level 100 c.c. .—. Gas flow of 4 1./m. o—o Gas flow of 
8 1./m. 
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greatly reduced. This applied to ether following 
Fluothane induction, to N,O, barbituates and all 
relaxant drugs. 

Postoperative vomiting was greatly reduced, Ex- 
perience in the recovery room was that, whereas 
vomiting occurred in 12% of cases where other 
agents were used, this was reduced to less than 
3% in patients where Fluothane was used with or 
without N,O and Pentothal. 


Consciousness was regained early even after four 
to six hours of anzsthesia, the average time being 
five to twenty minutes, depending upon the 
amounts of other drugs employed. Not only did 
patients recover consciousness more quickly, but 
they were mentally clear. Recovery room nurses 
were favourably impressed with this characteristic 
of patients who had received Fluothane. 

It was noted that intercostal paralysis appeared 
after 10 or 12 breaths of a Fluothane mixture al- 
though diaphragmatic movement appeared un- 
altered. The degree of intercostal paralysis did not 
necessarily indicate the degree of general muscular 
paralysis. Abdominal relaxation was inadequate in 
nearly all cases in which the peritoneal cavity was 
opened, except in inguinal or femoral hernias. 
Rather than push Fluothane to a deeper plane, we 
preferred to add small doses of a relaxant which 
easily produced adequate relaxation. 


Reflexes were sufficiently covered so that patients 
could be carried along more lightly, and on evidence 
of too light anesthesia the latter could be quickly 
deepened with a few breaths of a greater concen- 
tration. 


The hypotensive property presented the most 
striking characteristic and perhaps the greatest 
problem, although, since we reduced the concen- 
trations used, this property has been far less trouble- 
some. In almost every case there was an initial drop 
of 10 to 40 mm. Hg, which in 15 to 20 minutes was 
followed by a gradual rise of 10 to 20 mm. Hg, and 
thereafter blood pressure was decreased directly in 
proportion as Fluothane concentration was in- 
creased and vice versa. This phenomenon applied 
to almost all cases and was of no consequence, It 
may be an advantage because of reduced metabo- 
lism and less bleeding. However, some patients 
showed no fall in blood pressure. These were usu- 
ally strong, heavily built persons. Some had a rise 
in blood pressure while others had an alarming fall. 
Marked postural changes seemed to be associated 
with marked changes in blood pressure. We usually 
discontinued Fluothane, or at least proceeded with 
great caution, in all cases showing a marked fall 
in blood pressure. Intravenous injections of Vasoxyl 
(methoxamine HCl) in small doses almost always 
returned the blood pressure to a satisfactory level, 
but this was not maintained for long if the cause 
of the fall was still present. 


A finding that may be purely coincidental was 
that several patients in whom no drop in pressure 
was noted even when Fluothane was pushed, were 
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found at operation to have previously undiagnosed 
cancer. 

The average case seemed to require about 5 to 
15 c.c. per hour, although this amount varied con- 
siderably. If we deliberately attempted to produce 
and maintain hypotension (which was not possible 
in a few cases), the amount used might be doubled; 
on the other hand, when Fluothane was used along 
with hypothermia, much less was required. 


We discontinued the use of Fluothane in obstetri- 
cal anesthesia for the time at least, for although 
induction was rapid and easy and vomiting was 
greatly reduced, in almost every case the uterus was 
soft or did not maintain tone following delivery, 
causing post-partum hemorrhage or _ retained 
placenta, or both. The same applied to Cesarean 
sections but to a lesser degree. We intend to try 
Fluothane again in obstetrics, using very low con- 
centrations. 

Because of congestion of the conjunctive in most 
cases, we have found it unsatisfactory in certain eye 
operations. 


Having available an anesthetic drug which is 
non-explosive, can be used with soda-lime and is 
not dependent upon maintaining an intravenous in- 
jection is a great comfort. All of us at times are 
embarrassed upon finding that we have lost the vein 
at a crucial time or upon hearing the surgeon re- 
quest x-ray pictures or the cautery machine when 
we are using some highly explosive mixture. 


Il. 


We have endeavoured to show that Fluothane is 
a safe drug if handled properly. Safety alone, how- 
ever, is not enough to justify its acceptance into 
clinical practice. It must also have important ad- 
vantages over the standard agents now in use. Any 
disadvantage should be minor. 

Some advantages and disadvantages have.already 
been mentioned. However, in an attempt to esti- 
mate the value of Fluothane in clinical practice, 
these will be summarized in comparison with the 
advantages and disadvantages of some of the stand- 
ard anesthetic agents in use, namely, ether, N,O + 
ether, cyclopropane, cyclopropane + N,O, thiopen- 
tone + N,O + a relaxant, thiopentone + N,O + 
trichlorethylene, N,O + trichlorethylene. 


Explosiveness.—Fluothane has a great advantage 
over cyclopropane or ether where a potent agent 
is required in the presence of sources of ignition. 
Thiopentone + N,O with a relaxant with or with- 
out trichlorethylene is a non-explosive mixture. 


Potency.—Most of our patients can be carried 
with 0.8% concentration with small intermittent 
doses of thiopentone or meperidine and a relaxant 
and have good anesthesia. We feel that much 
smaller amounts of these supplements are required 
with Fluothane than with any other drugs or com- 
binations of drugs; consequently, not Only is the 
patient not so depressed postoperatively, but also 
the anesthesia is smoother. Fluothane is four times 
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as potent as ether and does not have the disadvan- 
tage of a prolonged unpleasant recovery period. It 
compares favourably in this respect with the N,O + 
cyclopropane or closed cyclopropane techniques. _ 

Effects on Cardiovascular System.—Arrhythmias 
can occur with all agents and techniques. We feel 
that the incidence of arrhythmias with 0.8% con- 
centration is no greater than with cyclopropane or 
trichlorethylene (Trilene). We would like to point 
out the controversy which ensued when trichlore- 
thylene was first introduced. It too caused a high 
proportion of arrhythmias at first, because un- 
necessarily high concentrations were given. Cyclo- 
propane also caused a high number of arrhythmias 
at first when ventilation went unaided. Adrenaline 
is said to be contraindicated with Fluothane. This 
is also said of cyclopropane and trichlorethylene, 
yet many anesthetists use trichlorethylene with 
adrenaline and some use cyclopropane with adrena- 
line, especially if procaine is mixed in with it. We 
have found no irregularities with adrenaline and 
Fluothane, but we would not advocate their ad- 
mixture. As we have said before, if sudden increases 
in vapour are avoided the incidence of hypotension 
and arrhythmias will be very low. Hypotension has 
occurred, unfortunately, without adequate anzs- 
thesia in occasional patients, thus limiting its use- 
fulness. Any position which seriously embarrasses 
respiration and circulation seems more prone to 
produce hypotension when Fluothane is used. This 
constitutes a further drawback. Shock is as much a 
contraindication for Fluothane as it is for thiopen- 
tone. Although ether may stimulate a rise in blood 
pressure in shocked patients at first through its 
adrenaline-liberating properties, this is quite transi- 
tory, and it too will cause a decrease in cardiac out- 
put and subsequent deterioration of the patient's 
condition. Cyclopropane, however, by virtue of its 
ability to increase and sustain the cardiac output, 
has an advantage over all these agents when the 
circulating blood volume is reduced. 

Paton thinks that the hypotension seen with 
Fluothane is due mainly to a depression of the 
vasomotor centre and the myocardium, and that 
any hypotension ascribable to the possible gangli- 
oplegic activity of this drug is minor. lf such is the 
case, D-tubocurarine would not be contraindicated. 
However, some workers investigating Fluothane 
have found hypotensive episodes concurrent with 
curarine injections. This hypotensive effect of cura- 
rine has been seen before with other agents and 
attributed simply to histamine release. However, if 
the hypotension results from an augmentation of 
the ganglioplegic activity of Fluothane, and Raven- 
tos feels that Fluothane does have this, then the 
doses of curarine would have to be reduced. 

Respirations.—Cyclopropane, thiopentone, deep 
ether and Fluothane all depress respiration. Tri- 
chlorethylene stimulates respiratory rates, espe- 
cially in high dosages, but depresses the minute 
volume. Light ether stimulates rate and tidal vol- 
ume. Trichlorethylene cannot be used with soda- 
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lime. Fluothane can be used in the closed circuit, 
but we prefer not to use it here until we can accu- 
rately control the vapour concentration; however, 
high flows through the semi-closed circuit can be 
used if it is desired to assist respiration through 
soda-lime. 


Liver.—Toxicities are comparable in all agents. 


Gastro-intestinal tract._We feel that vomiting is 
less with Fluothane than with all other drugs. 

Stability—Fluothane with thymol is stable in 
coloured bottles. Even after the bottle is opened it 
can be kept intact for long periods. 


Portability—Because it is non-explosive, stable 
and easily handled and can be used on an open 
mask for short procedures or for induction before 
ether, it has a definite advantage over cyclopro- 
pane and thiopentone in rural practice or in major 
disasters. Trichlorethylene inhalers are portable of 
course, but only provide analgesia. Ether un- 
doubtedly is still the agent of choice in unskilled 
hands. 


Recovery time.—Awakening time is short, 5 — 20 
minutes, and can be decreased, especially if the 
concentration is dropped towards the end of long 
procedures. Small concentrations of Fluothane are 
enough to inhibit reflexes while the surgeon is sew- 
ing up. Awakening times are generally shorter than 
with ether, thiopentone — N,O with or without tri- 
chlorethylene, and probably just as good as with 
closed cyclopropane or semi-closed N,O-cyclopro- 
pane. 

Awkwardness of technique.—Although constant 
attention to blood pressure and pulse rate should 
not be considered a disadvantage, it is admitted 
that for the first 15 to 20 minutes we watch these 
functions more frequently than with other agents. 
However, if these remain,stable, since the concen- 
tration of vapour decreases with cooling and drop- 
ping of the liquid level, we have found that we are 
not tied to the patient’s side any more than with 
other anesthetics. Constant attention to vaporizer 
settings and intravenous supplementation is no 
more annoying with Fluothane than with any other 
drugs; in fact, it is less so, since only small doses of 
supplement are needed at infrequent intervals to 
give a smooth anesthetic. 

Margin of safety.Raventos investigated the 
margin of safety by anzsthetizing five dogs with 
a concentration of 3.6%. With this concentration, 
respiratory arrest occurred in one hour from the 
beginning of induction. Higher concentrations 
stopped respirations sooner, When the respirations 
ceased, blood pressure was still 60 to 80 mm. Hg 
and the heart continued to beat for 9 to 10 minutes. 
This should provide ample time for successful re- 
suscitation. Even when anesthesia was continued 
with this high vapour concentration using artificial 
respiration, although blood pressures fell to 40 to 
5C am. Hg, the dogs survived and apnoea was 
readily reversed with oxygen. This would seem to 
indicate that the margin of safety of Fluothane is 
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as wide as with many of our conventional drugs 
with the possible exception of ether, which has 
long enjoyed the tradition of having the greatest 
margin of safety. 


CONCLUSION 


In conclusion, therefore, we feel that Fluothane 
is a safe yet potent agent which, because of its non- 
explosiveness and lack of unpleasant side effects, 
deserves a prominent place in modern anesthesia. 
We do not recommend it as a replacement for all 
other agents; in fact, we have endeavoured to show 
that it has definite limitations, especially in certain 
phases of emergency surgery. We have also tried 
to show that its success will depend greatly upon 
the caution with which it is administered. 

The chemical and pharmacological properties of 
the non-explosive halogenated hydrocarbons have 
been compared, clinical experiences with Fluo- 
thane have been presented, and the advantages and 
disadvantages of Fluothane with standard agents 
in use have been compared. 


Note: Since writing this paper, we have again tried 
Fluothane in obstetrical anzesthesia, using much smaller 
amounts than we did previously. The incidence of 
post-partum hemorrhage and retained placenta is 
almost negligible and we are well pleased with the 
results. 
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COARCTATION OF AORTA WITH AN 
UNUSUAL OPERATIVE COMPLICATION 


It has been reported that of patients with the adult type 
of coarctation of the aorta, approximately one-fourth die 
from rupture of the aorta. An additional one-fourth succumb 
to endarteritis or endocarditis, one-fourth to cerebral vas- 
cular accidents, and one-fourth to causes not related to the 
cardiovascular system. In a case reported by Knuth and his 
associates (J. Thoracic Surg., 35: 591, 1958), the patient 
complained of mild to moderate substernal pain somewhat 
to the left of the mid-sternal line, before operation. This 
had been noted on several occasions for approximately one 
week before operation, and the authors felt that it repre- 
sented an apprehension which the patient was experiencing 
as the date of surgery approached. In retrospect, it was 
apparent that the pain indicated the first events of what 
was to be a rupture of the aorta. Because of slight blood 


. pressure increase at operation and the -minimal trauma 


associated with mobilization of the aortic arch, the rupture 
did occur and fortunately was quickly identified and 
repaired. 





Canad. M. A 
Sept. 1, 1988, Yol. 79 


LACRIMAL HYPOSECRETION* 
A. J. ELLIOT, M.D., Toronto 


THE PATHOLOGICAL condition of dryness of the eye 
is relatively rare and many ophthalmologists prob- 
ably have studied few such cases in years of busy 
ophthalmic practice. It is probably true that the 
fully developed syndrome described by Sjégren is 
not met with frequently, but hyposecretion of 
lacrimal fluid from one cause or another certainly 
results in symptoms sufficiently often for the 
ophthalmologist to be ever watchful for the con- 
dition. Although the syndrome of keratocon- 
junctivitis sicca described by Sjégren and others 
before and since his memorable monograph in 
1933+ does constitute the bulk of the clinical 
material, there are other important, if less frequent, 
causes of keratitis sicca. I am referring to the 
dryness of the eye which follows removal of the 
lacrimal gland, obstruction of the lacrimal ducts 
following burns, trachoma, and not infrequently 
vernal catarrh years after radiation therapy. There 
is also that interesting group of neurological 
patients who have basal fractures of the skull, 
lesions of the trigeminal nerve and herpes of the 
geniculate ganglion. The infrequent causes for 
hyposecretion are the drugs which affect the 
secretory cells such as belladonna, botulism and 
deep anesthesia (Table I). 


TABLE I.—Lacrimat HyposecreETION 


1. Primary hyposecretion 


a. Atrophy of lacrimal gland 
—senile atrophy 
—idiopathic atrophy, Sjégren’s syndrome 
b. Excision of lacrimal gland 
. Obstruction of lacrimal ducts 
—burns 
—pemphigus 
—trachoma 
—post-radiational 


oO 


2. Paralytic hyposecretion 
a. Basal fractures 
b. Geniculate herpes 
c. Trigeminal lesions 
—neuroparalytic keratitis 
3. Toxic hyposecretion 


a. Intoxication 
—belladonna 
—botulism 
—deep anesthesia 

b. Debilitating diseases 


(after Duke-Elder, W.S.: Textbook _ ophthalmology, Vol. V, 
p. 5210, Henry Kimpton, London, 1952). 


Congenital absence of tears is a rare disease 
but interest has been stimulated in the condition 
by recent reports. I have never seen such an in- 
dividual but according to Dunnington? and Sjégren® 
these infants have difficulty in swallowing and 
present feeding problems in addition to the absence 
of tearing, constant drooling and an extremely 


° 


*From the Departments of Ophthalmology, 
Toronto and Toronto General Hospital. 


University of 
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awkward gait. Among the associated systemic con- 
ditions are cyclic vomiting and paroxysmal hyper- 
tension. The two ocular findings which are con- 
stantly present in this condition are defective 
lacrimation and corneal hypozsthesia. Congenital - 
alacrima should be differentiated from neuro- 
paralytic keratitis’ and keratomalacia. Only 30 cases 
of congenital absence of tears have been reported 
in the medical literature. 

In senile atrophy of the lacrimal gland there is 
a hyposecretion of tears. De R6tth* found this 
condition in approximately one-third of individuals 
over 40 years of age. Tear secretion was tested by 
Schirmer’s blotting-paper method in 152 clinic 
patients not suffering from inflammatory disease. 
He found that the wetting was less than 15 mm. 
in one-third of the patients over 30 years. 
Henderson’ and Prough*® examined a group of 231 
routine eye patients in whom about one-half of 
the patients over 40 years of age secreted less than 
15 mm. of tears in five minutes by the same test. 
In general they found there was a decréax. of the 
flow of tears roughly parallel to the increasing 
age. As a rule these patients have few symptoms 
or only indefinite complaints such as sensitivity to 
light or burning of the eyes, sometimes associated 
with a stringy mucoid secretion. It has been my 
practice with private patients to prescribe a sooth- 
ing alkaline eye lotion to be used with an eye 
cup and advise the patient to keep the lotion in 
the refrigerator so that it is used in a cooled state. 

A much less ‘common condition resulting from 
hyposecretion of the lacrimal gland, which is 
accompanied by systemic manifestations, is kera- 
toconjunctivitis sicca. The syndrome is known as 
Sjégren’s syndrome, after Sjogren who more than 
20 years ago produced his remarkable monograph 
entitled “Zur Kenntnis der Keratoconjunctivitis 
Sicca”. The English-speaking world is indebted to 
Hamilton for the English translation published by 
the Australasian Publishing Company in 1943*. It 
is interesting to note that Duke-Elder’? draws 
attention to the fact that a French dermatologist, 
Gougerot, was actually the first to establish, in 
1926, the widespread nature of the affection and 
he refers to the condition as the Gougerot-Sjogren 
syndrome. 

There is no doubt that the disease is relatively 
rare. It is mainly seen in women past the meno- 
pause, and fundamentally there is a deficiency in 
lacrimal and salivary secretion. The symptoms vary 
with the degree of involvement of various groups 
of glands. There are usually recurring episodes of 
itching and burning discomfort of the eyes with 
slight redness. Recurring or persistent, usually 
painless, swellings of the parotid and submandi- 
bular glands are common features, and dryness of 
the nose and mouth with difficulty in swallowing 
food, dryness of the throat and larynx, which may 
result in chronic cough and hoarseness, and dryness 
of the skin and irritation of the vagina are not 
uncommon. Frequently polyarthritis is present. It 
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is rare to see the complete syndrome in any one 
patient. , 

In 1950 Henderson® reviewed the subject of 
keratoconjunctivitis sicca and reported 121 cases. 
He recorded the early history of the disease from 
the observations of Leber in 1882, who described 
corneal filaments now known to occur in some 
cases of keratoconjunctivitis sicca, to that of 
Sjégren’s classical monograph in 1933. During this 
period all the reports were in the German language 
except that of Mulock Houwer’ in 1926, Sjégren’s 
reports have continued since 1933 and his obser- 
vations of 50 cases were so complete that no 
important knowledge has been added. Beetham’’ 
in 1935 added significant knowledge regarding 
treatment. In 1941 Bruce™ brought the disease 
further to the attention of American ophthalmology, 
and two years later Gifford and associates’? sum- 
marized the cases of 49 patients with deficient 
lacrimation. Henderson* studied the data of 280 
cases reported by 36 authors, and he noted that 
the majority of cases were seen by relatively few 
observers. His own 121 cases were observed during 
the period 1938 to 1946. Mulock Houwer’ associated 
the filamentary keratitis with chronic arthritis, and 
he considered the problem of absence of tears 
but found it normal in some cases. Stanworth"™ 
in 1951 added 50 more cases to the literature, 26 
of which were severe and 24 mild. 

The disease is seen almost entirely in women 
over 40. A rare exception to this age incidence 
was reported by Rucker™ in 1938, in a girl 17 
years of age with diminished lacrimal secretion 
in whom the symptoms had been present three 
years in the right eye and three months in the 
left eye. Henderson® feels that the menopause has 
little to do with the onset of symptoms. Although 
most authors think that men are very rarely affected 
and I have seen only one. male with the disease, 
Henderson reported an incidence of one to every 
six females affected. The disease is usually bilateral, 
although not always equally pronounced on the 
two sides. 

The incidence of the disease has been estimated 
by de R6tth in 1945,%° who found that one in 
620 routine eye cases had keratitis sicca, a figure 
which Henderson feels is probably close to the 
truth, although Sjogren in his original monograph 
stated that the incidence was one in 2000 routine 
eye cases. There is no doubt that the disease is 
not common, but in my routine private ophthal- 
mological practice there are perhaps three or four 
new cases in a year. 

The symptoms are well known but it is of 
interest to quote the original description by 
Sjogren,' in which he stated that the disease is 
characterized by the following symptoms: 


“<< *. . . . ” 
Slow commencement, chronic course with remission; 


preponderantly occurring in women of mature years. 
“Suggestive ocular symptoms are: itching, burning, 
sensation of the presence of a foreign body, feeling 
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of dryness, with inability to weep and diminution of 
visual acuity. 

“Objective ocular symptoms are: hyperzmia of the 
conjunctiva with papillary hypertrophy, thready con- 
junctival secretion, slight ciliary injection, .unevenness 
of the cornea with grey patches in the epithelium due 
to superficial corneal infiltrates, firmly adherent corneal 
epithelial filaments, at times slight diminution of the 
corneal sensitivity and diminution of lacrimal secretion. 
Ocular complications are never found. Some other 
noteworthy, although not constantly present, symptoms 
are: diminution of the salivary secretion, periodic 
parotid swelling (occasionally combined with fever), 
atrophy of the lingual and oral mucous membranes, 
falling out of the teeth, failure of the sweat secretion 
and’ arthritic changes.” 


Changes in the cornea, when marked, form the 
condition usually designated filamentary keratitis, 
but their presence is not pathognomonic of the 
disease since they appear in other conditions in 
patients in whom lacrimal secretion is usually 
normal, such as corneal abrasions, herpes, glau- 
coma and after cataract operations. 

Serious corneal complications—ulcers, leukomata, 
pannus formation—are rare, but one case was ob- 
served which will be described later. 

The actual diagnosis of keratoconjunctivitis sicca 
is not usually difficult to make if the disease is 
kept in mind in the routine examination of patients, 
a state which is often not present in the routine 
rush of busy practice. The cornez have an uneven 
roughened appearance when examined with the 
keratometer. This fact alone is of importance in 
routine examinations and is sufficient to suggest a 
staining of conjunctive and cornez with aqueous 
fluorescein for study with the corneal microscope, 
which will then reveal numerous punctate 
epithelial erosions, mostly in the palpebral areas, 
and frequently the small twisted corneal epithelial 
filaments. Sjogren has advised the use of a 1% 
aqueous solution of rose bengal which stains a 
bright red triangle of the conjunctiva on either 
side of the partially reddened cornea; this finding 
is said by Sjégren to be pathognomonic. 

With these observations one is prepared to carry 
out a clinical estimation of lacrimal secretion with 
the standard blotting-paper test of Schirmer.’® A 
further aid in the diagnosis of this condition is to 
have a good supply of the standard No. 41 
Whatman filter strips 5 <x 85 mm. available for 
use; the test can then be carried out easily and 
without delay. There is always a tendency to 
neglect the actual recording of the tear flow. I 
keep an envelope full of the filter strips in my 
desk and regularly use them on many patients, 
the vast majority of the test strips becoming com- 
pletely wet within five minutes; it has been my 
observation that if there has been less than 10 mm. 
wetting in five minutes the patient probably has 
a deficient lacrimal flow. In 1941, de Rétth* studied 
hypofunction of the lacrimal gland and concluded 
that if more than 15 mm. wetting took place within 
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five minutes the lacrimal gland and its innervation 
could be considered normal. I am inclined to 
agree with Beetham,’® who thought that Jess than 
10 mm. wetting indicated diminished lacrimal 
secretion. In most of the patients I have had under 
observation during the past ten years, there was 
much less than 10 mm, wetting in five minutes. 
As a standard office procedure it still remains the 
best routine method, and the other tests such as 
stimulation of the lacrimal secretion with ammonia, 
irritation of the nasal mucosa with a camel-hair 
brush, and the actual weighing of the lacrimal 
secretion are too refined and not easily utilized as 
an office procedure. 

Of real interest to the patient, of course, is 
visual acuity; in all these patients there is signifi- 
cant blurring of distant and particularly reading 
vision to the point that the patient will come with 
the latter as the primary, but not the only, visual 
complaint. The vision rarely drops below 20/40 or 
20/60 with correction, and the majority of these 
individuals have a return to nearly normal or 
normal vision after therapy has been instituted. 

Sjogren maintains that the sensitivity of the 
cornea and conjunctiva is often lowered and this 
diminution may be very considerable. I would feel 
that there is probably some diminution of sensation, 
but usually it is not significant. 

In differential diagnosis, another quotation from 
Sjogren's monograph’ is almost an aphorism. He 
stated: “Every elderly arthritic woman who com- 
plains of conjunctival symptoms is to be suspected 
of having keratoconjunctivitis sicca.” The corneal 
lesions must be differentiated from those occurring 
in superficial punctate keratitis and in neuro- 
paralytic keratitis, although in the latter condition 
there is usually a diminution of lacrimal secretion 
too. Pre-xerosis xerophthalmia should be _ re- 
membered, but in this country this pathological 
condition is rarely encountered. Dryness of the 
eye which is found in trachoma and ocular pem- 
phigus and extirpation of the lacrimal gland, 
following irradiation of the tarsal plates for vernal 
catarrh, should not confuse the diagnosis as the 
cause is revealed by the history or by a careful 
clinical examination. A valuable and exhaustive 
pathological study of the nature of Mikulicz’s dis- 
ease and its relation to the Sjégren syndrome has 
been reported in 1954 by Morgan,!7 who made a 
comparative histologic study of 18 cases of 
Mikulicz’s disease and the embedded material from 
the original 1933 cases of Sjégren. He found that 
the pathological changes in the salivary glands 
were identical, and concluded that it is possible 
that the pathological processes in the salivary and 
lacrimal glands are similar and are of systemic 
origin in the Sjégren syndrome and in Mikulicz’s 
disease. 

Regarding the etiology of keratoconjunctivitis 
sicca, Sjégren'® feels that the arthritis and the 
rest of the keratoconjunctivitis syndrome are ex- 
pressions of a chronic genera] infection. Although 
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this is not the final cause of the keratoconjunctivitis 
syndrome, Sjégren believes that there may be two 
components, chronic infection and an endocrine 
condition. The associated clinical changes .— 
secondary anemia, fever and increased sedimen- ° 
tation rate—suggest a chronic infection, as also does 
the chronic polyarthritis. Its occurrence almost 
exclusively in women and its usual appearance 
after the climacteric are suggestive of an endocrine 
factor. Keratoconjunctivitis sicca is certainly not 
a disease of the lacrimal gland alone. McLenachan** 
felt that the cause of Sjégren’s syndrome might 
be some error of metabolism arising from impair- 
ment of liver function, and that the causation. of 
such impairment should be sought for with a view 
to prevention of the syndrome. He suggested that 
there may be an inability of the liver to utilize 
vitamin A, 


The primary pathological feature in both the 
lacrimal and salivary glands is degeneration of the 
glandular parenchyma followed by fibrosis. The 
pathological changes were first studied in the 
lacrimal gland by Albrich’® in 1929, by Sjogrén’ 
and recently by Lutman and Favata®® and 
Morgan.'* These authors noted in general that 
there was atrophy round the secretory cells, con- 
nective tissue proliferation and eventually fibrosis. 
The lack of secretion is thus due to the organic 
changes in the gland. Sjégren described the micro- 
scopic pathology of the cornea and the conjunctiva. 
There was marked swelling of the epithelial cells 
with degeneration and thinning of the epithelium.” 

Scrapings from the conjunctiva of patients with | 
keratoconjunctivitis sicca characteristically show 
many fragmented polymorphonuclear leukocytes, | 
and some mucus with fragmented cells showing 
various degrees of keratinization. Conjunctival cul- 
tures frequently grow non-hemolytic Staphylo- 
coccus albus which are mannitol-positive, but just’ 
as frequently grow Staphylococcus albus and’ 
Staphylococcus aureus. 


TREATMENT 


Generally speaking, the treatment of keratocon- 
junctivitis sicca is prolonged and is considered by 
some to be difficult and rather unsatisfactory. The 
treatment of this disease with ovarian hormones - 
and testosterone has not proved beneficial in the: 
experience of numerous observers over the past: 
10 or 15 years. Swan”? in his Francis L. Proctor. 
lecture in 1945 reported the use of cestrogens in 
28 women with keratoconjunctivitis sicca occurring. 
in association with menopausal symptoms. He. 
noted no significant improvement in patients in- 
whom the symptoms had been present for two or 
three years. He thought that there had been some. 
improvement in eight of the patients in whom the. 
disease was mild and of recent origin. He was 
using as an index the condition of the pre-corneal 
film, a criterion which may be difficult of assess-' 
ment. Likewise, the administration of parasym- 
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TABLE II.—MeEpicau TREATMENT OF KERATOCONJUNCTIVITIS Sicca* 












Case Years 
No. observed Age Symptoms Cornex 
1 % 62 Irritation, Staining O.S. 
mucus O.S. 
2 % 55 Sandy feeling, —— 
burning 
3 % 58 Redness of Nil 
eyes + 
4 2 61 Redness of Nil 
eyes + 
5 % 52 Redness and Occasional 
itching erosion 
6 1 80 Burning ++ Nil 
7 % 65 Burning Nil 
8 % 50 Recurrent Many 
redness erosions 
9 \% 72 Recurrent Erosions O.S. 
redness O.S. 
10 % 68 Dryness, 
itching of eyes 
11 1 52 Burning, Erosions 
redness 
12 % 80 Burning; Erosions 
smarting 
13 5 45 Irritation, Strings of 
redness mucus 
14 % 71 Dryness Pre-corneal 
of eyes film normal 





*All female patients. 


pathomimetic drugs such as prostigmine and pilo- 
carpine has not met with uniform success. Most 
ophthalmologists in this country are now using an 
artificial tear solution such as 1% methylcellulose 
described by Swan,?! or gelatin and Locke’s solution 
as suggested by Gifford and associates? in 1943. 
These substitutes for tears should of course be 
used frequently through the waking hours. I have 
a preference for the use of gelatin and Locke's 
solution, as I have found a tendency for the methyl- 
cellulose to flocculate, and patients have com- 
plained of the recurring sediment. I think that it 
is desirable to use an antibiotic or sulfonamide 
ophthalmic ointment at night-time to reduce the 
bacterial flora of the conjunctiva and cornea, al- 
though routine cultures on my patients did not 
reveal significant bacteriologic findings. 

The suggestion of Beetham’ in 1935 has, of 
course, altered the therapy of this condition, and 
since then sealing of the lacrimal puncta has 
proved to be the most useful means of utilizing the 
tears formed by the atrophied lacrimal glands. It 
has been my practice to follow this procedure in 
most of my private patients, although if the dis- 
ease appeared to be mild the lower puncta were 
sealed to begin with and some months later 
possibly the upper puncta. I have encountered no 
objectionable complaints after this simple pro- 
cedure with the diathermy needle, the tissues 
having been injected with a small amount of 
local anesthetic prior to this office procedure. . 

Since the advent of cortisone and ACTH, there 
have been a number of reports concerning the use 
of these hormones in keratoconjunctivitis sicca. 
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Tear 
secretion 
(Schirmer Associated 
test) changes Treatment Response 
2 mm. Arthritis Gelatin and Locke’s Slight 
2mm. ++ 
2 mm. Menopausal - Slight 
2 mm. 
3 mm. Nil 0 Improved 
4 mm. 
3 mm. Nil " Improved 
0 mm. 
10 mm. Arthritis - Improved 
10 mm. ++ 
0 mm. Arthritis, . Slight 
0 mm. colitis tearing 
+ mm. Arthritis 1.4 saline Slight 
0mm. 
4mm. Carcinoma Gelatinand Locke’s Improved 
3 mm. uterus 
2 mm. Dry mouth = Improved 
2 mm. 
1% methyl- 
cellulose 
0 mm. Rheumatoid “4 Improved 
0 mm. arthritis 
1 mm. Rheumatoid oy Improved 
4 mm. arthritis 
0 mm. Rheumatoid ™ Slight 
0 mm. arthritis, + 
2 mm. Nil Gelatin and Locke’s Improved 
2 mm. 


Gurling and associates®* reported the treatment of 
six female patients with ACTH over 10 to 35 
days and noted no significant improvement in 
lacrimal or salivary gland function. Eadie and 
Thompson”! recently reviewed 12 cases of kerato- 
conjunctivitis in which hydrocortisone ophthalmic 
drops satisfactorily relieved the symptoms in most. 
The latter authors conclude that the treatment 
was effective by virtue of the direct anti-inflamma- 
tory action of cortisone on the corneal and con- 
junctival tissues; however, it is noted that when 
the lacrimal puncta were closed marked benefit 
resulted from this procedure. I have not used 
hydrocortisone in my cases, having felt that the 
local treatment employed provided adequate 
relief of symptoms and improvement of vision. On 
general principles I doubt whether the treatment 
of keratitis sicca with these hormones is rational, 
and I suggest that possibly the improvement in 
local symptoms claimed may be due to the fluid 
acting somewhat like an artificial tear medium 
(Table II). 

In general I would agree with most others that 
the puncta need not be occluded except in those 
cases where conservative treatment in the form of 
provision of artificial tears has failed to produce 
sufficient amelioration of the signs and symptoms. 
If this has not resulted within three or four months 
of commencing treatment, I would unhesitatingly 
recommend the stenosis of the lacrimal puncta as 
an office surgical procedure which provides good 
results in most instances. Routine observation of 
the patency of the puncta is necessary, and fre- 
quently the stenosis has to be repeated later 
(Table III). 
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TABLE III.—MeEpicau anp SurGICAL TREATMENT OF KERATOCONJUNCTIVITIS Sicca* 








Tear 
: secretion 
Case Years (Schirmer Associated 
No. observed Age Symptoms Cornex test) changes Treatment Response 
1 6 53 Stringy Staining, 0 mm. Arthritis Stenosis 4 puncta Improved 
discharge, filaments 0 mm. ++° Gelatin and Locke’s Tearing 
redness 8 mm. 
of eyes 8 mm. 
2 34 44 Burning Erosions 10 mm. Nil Stenosis 3 puncta Improved 
matter L & R ++L&R 2 mm. Gelatin and Locke’s Tearing 
3mm, 
3mm, 
3 5 68 Nil Erosions 2 mm. Arthritis Stenosis 4 puncta Improved 
2 mm. Gelatin and Locke’s Tearing 
10 mm. 
3 mm. 
4 4 78 Sandy feeling Mucus + 0 mm. Nil Improved 
0 mm Tearing 
5 mm. 
0 mm. 
5 6k 51 Blurring, Erosions + 0 mm. — “ Improved 
matting of filaments 0 mm. Tearing 
eyelids —sensation 20 mm. 
8 mm. 
6 1% 65 Redness A few erosions 7 mm. — Stenosis 4 puncta Improved 
3 mm. meth. cell. 
7 3 55 Burning, Erosions + 2 mm. Rheumatoid Stenosis 4 puncta Improved 
redness filaments 3 mm. arthritis Gelatin and Locke’s 
>} 
8 7 54 Sl. blurring, Erosions, 3 mm. Carcinoma Improved + 
redness, filaments 3 mm. uterus Tearing 
mucus 3 mm. 
6 mm’ 
9 5 43 Chronic Erosions, 2 mm. Rheumatoid Stenosis 4 puncta Improved 
irritation, filaments 2mm arthritis meth. cell. Tearing 
mucus 5 on 2 mm. 
2mm. 


*All female patients except Case 1. 


An interesting case history is that of Mrs. I.M., 
aged 43, who was first admitted to hospital in May 
1950, because of an ulcer of the left cornea of two 
weeks’ duration. Upon admission she said that both 
eyes had been gritty since she was about 28 years 
of age. Rheumatoid arthritis had commenced at 18 
years of age, and since then the arthritis continued 
to produce severe and disabling deformities of most 
of her limbs. When she was admitted to hospital in 
May 1950, because of the corneal ulcer, the Schirmer 
test indicated a marked decrease in lacrimal function. 
A pneumococcus was cultured from the central ulcer 
which responded to local penicillin therapy, and on 
discharge from hospital she was given 1% methylcellu- 
lose as artificial tear solution. She was readmitted to 
hospital in June 1951, with perforation of the cornea 
at the site of the previous ulceration, and a conjunctival 
flap was placed over the perforation and the anterior 
chamber filled with air. Postoperative course was satis- 
factory and she was continued on the methylcellulose 
drops frequently every day in both eyes. However, in 
June 1952, another ulcer developed on the left cornea 
which was successfully treated out of hospital. Both 
cornez still stained with many erosions of the epithe- 
lium even though the drops were instilled every 
half-hour while awake. In February 1953, she re- 
turned with further wide areas of ulceration in both 
corneze, more in the left than in the right eye. All 
four puncta were closed with a diathermy needle, with 
improvement in symptoms and less redness. In March 
1954, the lower punctum was found to be open and 
was closed again with the diathermy needle. 


The patient continued with her housework, but 
was unable to go outside because of inability to obtain 
satisfactory walking shoes. In December 1954, she 
developed pneumonia and was readmitted to hospital 
for this condition, after which the eyes were re- 
examined. At the present time both eyes remain white 
and the vision is 20/30 in each eye. Both corneze 
stain profusely with aqueous fluorescein, and multiple 
punctate epithelium erosions are present. In the left 
cornea a small scar remains at the site of the previous 
perforation. All four puncta are sealed, and the patient 
stated that her eyes felt much better since the puncta 
had been closed, even though she continued to use 
methylcellulose solution, which has now been reduced 
to 0.5% because of some irritation from the 1% 
drops. 

Her present physical condition has deteriorated 
because of the progress of the rheumatoid arthritis and 
she is markedly disabled (Fig. 1). She has not yet 
reached the menopause. She experiences considerable 
difficulty in eating and requires excess fluid with her 
food in order to swallow. 

The hzemoglobin level on her first admission to hos- 
pital was 99%, but in June 1951, the level was re- 
duced to 75%; at her present admission to hospital 
it was 71%. At no time were the parotid glands palpably 
enlarged. 


EXCISION OF THE LACRIMAL GLAND 


Removal of the lacrimal gland or its palpebrat 
lobe in the majority of cases causes no real ocular 
complications, and there is usually sufficient lubri- 
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Fig. 1 


cation from the accessory glands of Krause and the 
mucous secretion of the conjunctiva. However, 
some of these patients do complain of a scratchy 
feeling in the eye because of an insufficiency of 
tears, and this is improved by stenosing the puncta 
on the affected side and supplementing with suit- 
able artificial tears. Such a case was one which I 
had under my care for the past four years. 


Mrs. C.C., aged 42, developed a mixed tumour of 
the left lacrimal gland in May 1949, and the following 
year the palpebral lobe was excised; this resulted in a 
markedly dry eye with a little redness and irritation. 
The Schirmer test showed 20 mm. wetting in the 
right eye and 4 mm. in the left eye, the side which 
had the lacrimal tumour. Her symptoms were not sig- 
nificantly improved with the use of gelatin and Locke’s 
solution, and both puncta were closed with diathermy 
needle two months later, resulting in considerable 
improvement in her local ocular symptoms. However, 
as in most of these cases, the lacrimal tumour con- 
tinued to enlarge and it was removed surgically 
through a transfrontal approach. The lacrimal tumour 
could not be excised completely, and later on exenter- 
ation of the orbit was carried out, but again local 
extension has resulted and the present condition is 
approaching a terminal and fatal outcome. 


OBSTRUCTION OF THE LACRIMAL DUCTULES 


If the conjunctival openings of the lacrimal 
‘ductules are scarred in the upper fornix, the 
.result is diminution or a complete lack of secretion. 
This condition may follow lesions such as burns, 
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pemphigus and trachoma. Keratitis sicca will also 
result in patients who have been treated by radium 
for lesions in the vicinity of the lacrimal gland— 
vernal catarrh. Fortunately, the hazards in the 
use of radium in ocular lesions have been appre- 
ciated for a good many years, and the use of 
radium in vernal catarrh has been almost 
abandoned. However, two such individuals have 
been under my care for a number of years. 


J.H., aged 7, was first examined in May 1947, 
and a diagnosis of severe vernal catarrh was made. 
There were large vegetations on the upper tarsal 
plate which were irritating both eyes and producing 
distressing symptoms. Radium therapy was used and 
the vegetations were completely removed, but sub- 
sequently there were multiple punctate superficial 
epithelial erosions in both cornez and cicatrical tri- 
chiasis in both upper eyelids. In June 1953, Schirmer’s 
test was recorded as 2 mm. wetting in the right eye 
and 8 mm. in the left eye. The right puncta were 
closed and since then the symptoms in the right eye 
have markedly improved. The Schirmer test recorded 
a year later revealed 9 mm. wetting in the right eye 
and 16 mm. wetting in the left eye. 

A similar case is that of B.C., aged 39, who had a 
severe vernal catarrh since 25 years of age; in 1943 
surface applications of radium were made to the 
upper tarsal plates to remove the vegetations. This 
treatment was mostly used in the right upper eyelid. 
The vegetations disappeared, but he was left with per- 
sistently red and inflamed eyes and contracted tarsal 
plates with trichiasis. When I first examined the patient 
in 1952 the Schirmer test was recorded as 3 mm. 
wetting in the right eye and 15 mm. wetting in the 
left eye. All four puncta were closed and he was given 
gelatin and Locke’s solution with considerable improve- 
ment of symptoms, although the vision of the right eye 
has been lost from profuse vascularization and 
scarring of the cornea. At the last examination in 
November 1954, the Schirmer test was recorded as 
7 mm. wetting in the right eye and 30 mm. wetting 
in the left eye. The left eye is white and the right 
eye slightly red; both upper puncta have had to be 
closed on two occasions. 


The review of these two histories is certainly 
sufficient to prejudice an ophthalmologist against 
the use of radium application directly to the tarsal 
plates for vernal catarrh, and for the past seven 
years at the Toronto General Hospital its use has 
been discontinued for this purpose, the strontium 
90 applicator being used at the present time. 


PARALYTIC HyYPOSECRETION 


A paralytic hyposecretion occurs when one or 
other of the nerves to the lacrimal gland is para- 
lyzed. Herpes of the geniculate ganglion frequently 
involves the diminution of lacrimal secretion, since 
the facial nerve carries the lacrimal fibres over 
this part of the face. 


Such an example is E.K., a woman of 54, who was 
admitted to the Toronto General Hospital on March 
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20, 1954, because of a large hypopyon ulcer in the 
left cornea inferiorly, accompanied by pain and redness 
in the eye of one week’s duration. Ten days before 
admission she first complained of severe pain in the 
left ear, followed the next day by a rash in the ear 
and two days later by a complete facial paralysis. At 
the same time she became deaf in the left ear. 
Vesicles formed in the auditory meatus and on the 
anterior two-thirds of the tongue on the left side. A 
diagnosis of geniculate herpes zoster was made, with 
secondary exposure keratitis and ulceration of the 
cornea. Lid adhesions were placed laterally and nasally 
in order to cover the cornea and with appropriate 
local treatment the corneal ulcer healed quickly. 
There was no significant return of function of the 
facial muscles after prolonged physiotherapy and gal- 
vanic stimulation. A facial nerve decompression was 
advised, but the patient did not consent to this surgical 
procedure. 

Subsequent examination revealed a moderate de- 
crease in tear formation, with only 8 mm. wetting in 
five minutes in the affected side, while in the normal 
eye there was 18 mm. wetting. 

The development of severe corneal ulceration in the 
left eye was probably due not only to exposure of the 
cornea from the paralysis of the orbicularis muscle, 
but due also to the lacrimal hyposecretion. Direct 
questioning of the patient did not reveal symptoms 
of insufficient tear formation in her left eye, and 
corneal microscopy showed that an adequate pre- 
cornea! film was present. The lacrimal puncta on the 
left side were not occluded in this case. 


In basal fractures of the skull the greater super- 
ficial petrosal nerve may be torn in addition to 
paralyses of trigeminal, abducens and facial nerves. 
In such cases a neuroparalytic keratitis with mul- 
tiple erosions of the cornea and diminution of 
lacrimal secretion are usually found. In these 
patients it is considered that the loss of lacrimation 
is due to the destruction of the greater superficial 
petrosal nerve. MacMillan and Cone* stated years 
ago that though the cornea was anesthetized the 
diminished secretion of tears is the primary factor 
in the evolution of the corneal lesions. However, 
Rowbotham** concluded that there was ample 
clinical evidence for the view that the essential 
etiological factor of keratitis is not the paralysis 
of the tear secretion alone, and that the only 
constant factor in the keratitis is an analgesia of 
the cornea, the principal factor in its production 
being trauma to an insensitive membrane. The 
anatomical pathway generally accepted for 
secretory nerves to the lacrimal gland is via the 
great superficial petrosal nerve from the geniculate 
ganglion of the facial nerve through the middle 
fossa via the hiatus fallopii, where it is joined by 
the deep petrosal nerves from the sympathetic 
plexus on the carotid artery to form the vidian 
nerve. This dual nerve traverses the vidian canal 
to enter Meckel’s ganglion, and from here a 
secretory nerve passes to the lacrimal gland via 
the temporo-malar branch of the second division 
of the trigeminal nerve. Both MacMillan and Cone, 
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and Rowbotham agree that tarsorrhaphy in- 
variably cures or arrests the keratitis, but the 
former authors advocated the closure of the 
lacrimal puncta in these patients with neuro- 
paralytic keratitis. Recently I have had under 
my care two cases, both of whom had sustained 
severe basal fractures of the skull and subsequently 
developed neuroparalytic keratitis and other ocular 
complications. Tarsorrhaphy was performed in 
both, with marked improvement of the symptoms. 
In neither were the lacrimal puncta stenosed, al- 
though there was significant diminution in tear 
secretion on the affected side. 


A similar lesion may result from an operation for 
tic douloureux, although these patients exercise 
great care in the protection of the anesthetic 
cornea. There is still the important factor of hypo- 
secretion. Of four such individuals I have had 
under my care, all have shown marked diminution 
of lacrimal section as measured with Schirmer’s 
test; in three of the patients the puncta on the 
affected side were closed. Since this minor oper- 
ation was carried out, none of the three patients 
has had a recurrence of redness in the affected 
eye. Lateral tarsorrhaphy had been carried out at 
the time of the original operation for tic 
douloureux. 


Lacrimal hyposecretion also occurs after the‘ 
operation for acoustic neuroma. There is, however, 
invariably a facial paralysis as a complication of- 
the operation. In two such patients under my 
observation, there was barely any wetting of the 
blotting paper when tested. Both had their puncta 
stenosed on the affected side with remarkable im- 
provement in symptoms, although the Schirmer 
test showed no real increase in tear secretion. 


Toxic HyPposECRETION 


Duke-Elder”’ refers to the intoxications which 
may lead to lack of secretion by direct action on the 
secretory cells themselves. With this condition I 
have no personal experience, but he mentions that 
belladonna often involves diminution of salivary 
secretion and that botulism may be associated with 
a dry mouth, while in deep anesthesia lacrimal 
secretion fails and protection of the cornea is 
necessary in these circumstances. In addition the 
toxeemia associated with debilitating diseases may 
frequently result in diminished lacrimation, an 
observation I personally have not been confronted 
with to date. 
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RESUME 


La diminution des sécrétions lacrymales peut provenir 
d’étiologies multiples. La kératite séche suit l’exérése des 
— lacrymales, l’obstruction des canaux lacrymaux par 

ralure ou cicatrisation ainsi que certaines affections neuro- 
logiques ou l’effet de différents médicaments. II] existe une 
xérose congénitale, mais cet état est trés rare. Par contre 
Vatrophie sénile peut amener une diminution des sécrétions 
chez un tiers de la population de plus de quarante ans. 
Certains auteurs affirment que la quantité de larmes sec- 
rétées diminue 4 proportion de l’augmentation de lage. 
Les malades qui sallones de troubles ophtalmiques pro- 
wenete par latrophie sénile se trouvent bien de bains 
oculaires dans une solution alcaline froide. 

La kératoconjonctivite séche ou syndrome de Gougerot- 
Sjégren est beaucoup plus rare. On la trouve surtout chez 
les femmes ayant dépassé la ménopause. La déficience 
atteint les sécrétions lacrymales et salivaires de sorte que le 
— comprend la sécheresse du nez, de la bouche et 

e la peau. La fréquence en serait de 1 cas par 620 ou 
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ar 2000 affections oculaires selon les auteurs. La kératite 
ilamenteuse que lon observe dans ces cas se retrouve 
également dans les manifestations xérophtalmiques telles 
que les érosions de la cornée, l’herpés, le glaucome et les 
suites des opérations pour cataracte. La cornée présente 
alors un aspect rugueux a l’examen au kératométre, que l'on 
peut mettre en évidence grace a la teinture de fluorescine 
ou de rose-bengal. L’acuité visuelle en souffre mais s’amé- 
liore avec institution de la thérapie. Morgan a émis 
Vhypothése que le processus pathologique qui atteint les 
glandes salivaires et lacrymales est unique et d'origine 
systémique. Cette origine serait double: d’une part une 
infection chronique et d’autre part une affection endocrine. 
L’anatomopathologie montre une dégénérescence du_pa- 
renchyme suivie de fibrose. Les frottis de la conjonctive 
révélent souvent la présence de staphylocoques. 


Le traitement méme s'il est long n’est pas nécessairement 
satisfaisant. On a déja essayé des hormones tant ovariennes 

ue testiculaires ainsi que la cortisone et ]’A.C.T.H. avec 
= ‘résultats trés variables. Les amines para-sympathico- 
mimétiques n’ont pas apporté de résultats valables. Au 
Canada les bains de larmes artificielles semblent encore 
donner les meilleurs résultats. On peut employer la méthyl- 
cellulose 4 1% ou la gélatine ajoutée 4 la solution de 
Locke. I] faut de plus prescrire des applications d’enguent 
antibiotique pour la nuit. L’auteur a souvent eu recours a 
Yocclusion des points lacrymaux pour conserver ce qui reste 
des sécrétions lacrymales. Ce traitement ne doit étre entre- 

ris que si le traitement conservateur n’a pas procuré 
Fanidlinastian: désirée. On a déja noté des progrés remar- 
quables si cette intervention est suivie d’emploi de cortisone 
ou d’A.C.T.H. 


La paralysie peut également entrainer la xérophtalmie 
comme dans les cas de fracture de la base du crane 
intéressant le grand pétreux superficiel et interrompant 
ainsi les influx du ganglion géniculé. La diminution 
des sécrétions serait alors compliquée par l’anesthésie de 
la cornée rendue insensible aux traumatismes. Cette com- 
plication se rencontre quelquefois aprés lopération pour 
tic douloureux. La tarsorraphie heureusement améliore la 
situation, 





THE ACTION OF THENALIDINE 
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ATOPIC DERMATITIS 
EVALUATION OF A NEW ANTI- 
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TREATMENT OF VARIOUS 
ALLERGIC DERMATOSESt+ 


W. GARBE,} M.D., Toronto 


ABNORMAL QUANTITIES of histamine or histamine- 
like compounds in the tissue and a heightened sen- 
sitivity to these substances are still thought to be 
the main factors responsible for allergic manifes- 
tations. Where specific desensitization or protection 
against the allergen cannot be effected, there are 
now many preparations available which counter- 
act or rectify these conditions more or less success- 
fully, e.g.: (1) Adrenal cortical steroids and related 
compounds; these play a major role in the general 
adaptation syndrome of Selye** and they are pre- 
sumably helpful in overcoming stress, the causative | 


*Supvlied through the courtesy of Sandoz (Canada) _ Ltd. 
Presented at the Annual Meeting of the Canadian Derma- 
ological Association, Halifax, June 19-21, 1958. 

¢Chief Dermatologist, New Mount Sinai Hospital, Toronto. 


factor of diseases of adaptation to which allergic 
manifestations are related. (2) The so-called “anti- 
histamines”, a large group of synthetic compounds, 
many of them with widely different properties but 
all possessing the ability to inactivate histamine 
under varied conditions; their therapeutic effect is 
explained by the cellular theory of anaphylaxis 
which forms at present the basic concept of allergic 
reactions, as aptly described by Silva. (3) 
Calcium salts; intravenous administration exerts 
an anti-inflammatory, an anti-exudative and an anti- 
permeability effect. Although calcium therapy has 
been almost entirely replaced by newer methods 
of treatment, some of the classical effects of calcium 
(Cantarow‘) remain as useful as before. (4) Cen- 
tral and autonomic nervous system sedatives; this 
latter group of preparations reminds us of the 
importance of correct manipulation, through 
psychotherapy, of the highest functions in man 
in the treatment of allergic skin conditions. 

Each of these groups of preparations gives re- 
warding results in specific instances, but all are 
limited in general usefulness by either therapeutic 
or practical considerations, or both. The need for 
better agents remains and the search for them 
continues. We have therefore chosen to evaluate 
from the group of antihistamines a relatively new 
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compound, thenalidine tartrate (Sandostene* ), 
and to present, in brief, results ‘obtained with it 
in the symptomatic treatment of various der- 
matoses, : 


CHEMISTRY AND PHARMACOLOGY 


Thenalidine tartrate (Sandostene) is 1-methyl-4- 
amino-N’-phenyl-N’-(2’-theny]l)-piperidine tartrate. 
Cerletti and Rothlin®> showed that it possesses a 
marked anticholinergic and local anesthetic 
effect, that it occupies an intermediary position be- 
tween the weakest and the strongest antihistamines 
currently used, and that its toxicity is very low. 
Huber" ** established the range of normal per- 
meability and found that in allergic patients per- 
meability is abnormally increased, an effect he 
could reproduce experimentally with histamine. 
Intravenous administration of calcium and topical 
administration of cortisone reduced permeability 
about equally well to within normal limits. Re- 
cently, Gaynes and Shure’? tested the ability of 
various antihistamines to inhibit a histamine wheal 
in non-allergic patients, according to the method 
of Lovejoy.” They found that thenalidine was 
one of the most effective preparations in this 
respect. 


MATERIAL AND METHOD 


A total of 86 patients was included in this 
study. No attempt was made at selecting the 
patients according to either the severity, duration, 
or type of dermatoses from which they suffered, or 
the previous results obtained with other medication. 
Evaluation of results was based on objective evi- 
dence of symptomatic relief and on subjective 
evidence as related to insomnia, pruritus and 
general well-being. Except for their dermatoses and 
conditions connected with these, the patients 
appeared to be in good health. 


Thenalidine was given in coated tablets, each 
containing 25 mg. of the active ingredient. The 
initial dosage was 2 tablets 4 times a day until the 
patient improved, or for at least one week. The 
maintenance dose varied between 3 and 6 tablets 
daily, 4 tablets daily being the average. 


Both old cases and new ones are included in this 
report. Where it was indicated, neutral ointments 
or lotions were prescribed. In severe cases an 
ointment of 1% hydrocortisone was applied to the 
worst affected areas. Evaluation of such cases was 
based on the symptomatology before and after 
treatment with the respective drugs. 

Intravenous injection of 10 ml. of thenalidine 
tartrate plus calcium (50 mg. of Sandostene and 
1.375 g. of calcium gluconogalactogluconate) was 
given in a few severe and acute cases only. No 
injections were given where there was no urgency, 
because results seemed to indicate that oral ad- 


*Sandostene is the proprietary name given to thenalidine 
tartrate by Sandoz Ltd. 
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ministration is equally as effective as intravenous 
where the time factor is of no consequence. 


RESULTS 


Thenalidine tartrate was administered orally to. 
86 patients, comprising 54 cases of atopic dermatitis 
and various cases of erythema multiforme, chronic 
urticaria, neurodermatitis, lichen Vidal, and drug 
eruption. Results were considered: good where 
pruritus was completely or very substantially con- 
trolled and specific or general improvement noted; 
fair where pruritus was partially controlled, with 
or without general improvement; and poor where 
pruritus was not or only slightly controlled with- 
out other improvement. Of the 86 cases follow-up 
was obtainable and adequate in 71. 








Number 
of 

Classification cases Good Fair Poor 
Atopic dermatitis... .. 54 26 13 15 
Erythema multiforme. 3 — 2 1 
Neurodermatitis...... 4 3 1 — 
Chronic urticaria... .. a 2 1 — 
Lichen Vidal......... 5 1 2 2 
Drug eruption....... 2 — 1 1 

To xk nas 71 32 20 19 


Best results were obtained in cases considered 
of medium severity. However, in severe cases, the 
use of thenalidine was also of help and made pos- 
sible the reduction of dosage of cortisone and 
similar préparations. It appeared important to 
start treatment with high doses of thenalidine 
tartrate (8 tablets daily), and to reduce the dosage 
gradually as the patient improved. For maintenance, 
4 to 6 tablets daily proved adequate and gave no 
side effects, but smaller amounts were definitely 
less effective in controlling the patient's condition. 

Thenalidine tartrate plus calcium (10 ml. intra- 
venously) was given parenterally in a few severe 
cases that would benefit from immediate relief of 
symptoms. Complete or partial relief was usually 
obtained for a few hours, after which the effect 
subsided. 


COMMENTS AND CONCLUSIONS 


General acceptance of a new antiallergic drug 
is based on its ability to give symptomatic relief 
with a minimum of side effects. A review of 
the literature shows that thenalidine tartrate 
has been used with or without calcium in a 
variety of allergic conditions. These comprise 
chiefly a large number of allergic derma- 
toses2» 3. 7-13, 16, 18, 19, 21-23, 26, 27, 30, 31 byt also bron- 
chia] asthma, allergic rhinitis, hay fever,’ drug re- 
actions, gastro-intestinal allergy, allergic conjuncti- 
vitis and keratoconjunctivitis, non-hzemolytic blood 
transfusion reactions, serum sickness and motion 
sickness. It appears that the drug was effective in 
the majority of cases, especially with respect to a 
marked antipruritic effect in patients with pruritic 
dermatoses, including atopic dermatitis, pruritus 
ani et vulvz, contact dermatitis and urticaria. 
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Transitory and slight drowsiness and mild dizziness 
and blurring of vision were reported by various 
writers. These minor side reactions were also ob- 
served by us and they would clear immediately 
when treatment was reduced or stopped. Adams 
and Perry*? recently reported three cases of agran- 
‘ulocytosis in older patients who had been taking a 
great many drugs including Sandostene for a 
prolonged period. A fourth case has come to our 
attention (personal communication—Dr. Norman 
Green) with good recovery, also in an elderly pa- 
tient. A great many drugs, including antihistamines, 
have been held responsible for granulocytopenia. It 
is therefore suggested that patients report back 
immediately if there are signs of chills and fever 
or sores in the mouth and throat. Patients on pro- 
longed treatment with most drugs, including 
Sandostene, should have periodic blood counts. 

Our own limited experience confirms, in general, 
the results so far obtained in dermatological prac- 
tice. In our hands oral administration gave relief 
of pruritus in the majority of mild to moderately 
severe cases within one hour and lasting from four 
to eight hours. Best results were obtained in atopic 
dermatitis. Improved well-being was reported by 
many patients. Objective improvement of the skin 
was noted, though this may have also been due 
to the topical treatment concomitantly used. Then- 
atidine tartrate produced no adverse side-effects; 
only four patients experienced slight sleepiness 
when put on a high dosage but they were able 
to do their work as usual. 

The often spectacular relief that steroids pro- 
vide in most of the common allergies’* as 
well as a host of other diseases** has tended 
to distract attention from their far-reaching 
systemic effects, which impose contraindications 
that must be strictly observed. Antihistamines are 
not thus restricted, and Cémbes’ therefore prefers 
to use thenalidine tartrate plus calcium in the 
treatment of protracted allergies where he ob- 
tained better results in the long run and no side 
effects. Teverbaugh”? recommends that thenalidine 
plus calcium be tried before cortisone or ACTH 
on account of its effectiveness and lack of side 
effects. In our experience thenalidine proved a safe 
and useful adjuvant to other medication for the 
comprehensive treatment of this group of skin 
conditions. It cannot replace tried and_ tested 
topical medication, or take the place of cortisone 
and related preparations in severe conditions. How- 
ever, once the acute stage was controlled by the 
steroid we could switch most patients successfully 
to thenalidine and withhold or at least sub- 
stantially reduce the dose of steroid. In many cases, 
this alone may be of advantage for both thera- 
peutic and economic reasons. Failures were most 
common in those patients refractory to other medi- 


cation as well. Patients under great mental stress , 


did not seem to react to the drug. Where symptoms 
were controlled, they usually reappeared once 
medication was discontinued. 
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SUMMARY 


Thenalidine tartrate (Sandostene), a new anti- 
allergic preparation with antihistamine and antiperme- 
ability action, was evaluated in the treatment of various 
allergic dermatoses. It proved effective in the majority 
of cases, especially for the prompt relief of pruritus. 


No habituation or untoward effects were noticed, 
and tolerance was good, even in high doses. 


It was found to be a safe and useful adjuvant to 
other medication for the comprehensive treatment of 
allergic skin disorders. 

As with many other drugs, signs of intolerance or 
toxicity should be reported to the doctor at once. 
Patients under prolonged treatment should have peri- 
odi¢ blood counts. 
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RESUME 


Le tartrate de thénalidine est un nouvel antihistaminique 
qui posséde des propriétés anticholinergiques et anesthé- 
siques trés marquées. I] enraie effectivement la permé- 
abilité vasculaire que cause lhistamine. Ses propriétés 
antiprurigineuses furent mises a l’essai dans 54 cas de 
dermatite atopique et 17 autres d’affections cutanées 
variées. Les meilleurs résultats furent obtenus chez les cas 
d’intensité moyenne. Il s’est également montré d’une 
certaine utilité dans les autres manifestations allergiques 
telles que l’asthme, la rhinite, les réactions médicamenteuses, 
la conjonctivite, la maladie du sérum et méme le mal de 
mer. Sa forme de présentation est en comprimés enrobés de 
25 mg. La posologie d’attaque est de deux comprimés 
quatre fois par jour pendant une semaine suivie d’une dose 
denviron quatre comprimés par jour aussi longtemps qu'il 
est nécessaire. On peut aussi sen servir en_ injections 
intraveineuses en combinaison avec des solutions de calcium. 
Les rares effets du traitement furent une légére somnolence, 
quelques étourdissements et une vision légérement 
brouillée. 





Canad. M. A. J. 
Sept. 1, 1958, vol. 79 


ACETYLPROMAZINE (ACEPROM- 
AZINE) IN THE TREATMENT OF 
CHRONIC MENTAL ILLNESS* 


Fr. ©, O'REILLY, M.B., B.Ch., 

M. MICHAUD, M.D., 

H. M. WOJCICKI, M.B., Ch.B. and 
R. P. KEOGH, R.T.[E.E.G.], 
North Battleford, Sask. 


RECENTLY ANOTHER phenothiazine derivative, ace- 
tylpromazine, has been introduced for the treat- 
ment of the mentally ill. This new phenothiazine 
compound, marketed under the name Aceproma- 
zine, is a 2-acetyl-(dimethylamino-3 propyl )-10 
phenothiazine. Its structural formula is as follows: 


CH. Aas 


0 
| ao 8 
S 


The drug was first introduced in France. Causse? 
claims that the compound gave good results in a 
variety of disorders—delirium tremens, confusional 
states, depression and paranoid schizophrenia. His 
recommended dosage was 40-75 mg. in neurosis 
and 75-100 mg. daily in psychosis. Bourlat and 
Baille-Barelle’ report acetylpromazine to have a 
specific depressant action on the central nervous 
system, and that it potentiates the hypnotic effect 
of the barbiturates. In their clinical studies they 
state that acetylpromazine was used to beneficial 
effect in pruriginous eczema, insomnia and anxiety 
states. Side effects found by the authors were 
vertigo, dizziness and hypotension. Gayral* states 
that acetylpromazine has the same effect on the 
electroencephalogram (E.E.G.) as chlorpromazine. 
He is of the opinion that the drug is twice as 
active as and three times less toxic than chlorpro- 
mazine. Recently Simpson® in England carried 
out a study with acetylpromazine on 47 schizo- 
phrenics, one hypomanic, one epileptic idiot and 
one schizoid psychopath. Dosage varied from 30 
mg. to 225 mg. daily over a seven-week period. 
Acetylpromazine (known as Notensil in Britain) 
was found by him to be of no value in the treat- 
ment of this series of chronic psychotic cases. On 
the contrary, the majority of patients with aggres- 
sive and overactive tendencies became worse. The 








*From the Research Department, Saskatchewan Hospital, 
North Battleford, Saskatchewan. 
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drug had no depressant action on the central 
nervous system, but, as in the previous studies, 
there was a marked absence of any toxic or side 
effects. It would appear from Simpson’s studies 
that, where there is a tendency to aggression or 
overactivity, acetylpromazine further diminishes 
any cortical inhibitory action. 

The purpose of the present study was to in- 
vestigate the clinical usefulness of acetylpromazine. 


PROCEDURE 


A group of 20 patients were given acetylpro- 
mazine and a group of 65 patients not on the drug 
were used as a control group. The treated group 
consisted of 19 chronic schizophrenics and one 
mental defective with psychosis. Their ages ranged 
from 26 years to 57 years, with an average of 46 
years. The control group consisted of 48 schizo- 
phrenics, 7 epileptics, 5 mental defectives, 2 
persons with general paresis, 2 with involutional 
melancholia and one person with alcoholic psy- 
chosis. Their ages ranged from 26 years to 72 years, 
with an average of 47 years. 


Length of illness in the treated group ranged 
from one year to 38 years, with an average duration 
of psychotic symptoms of 21.8 years. The patients 
selected from the treated group were those who 
had failed to respond to other modes of treat- 
ment and who were violent, aggressive, agitated 
and floridly psychotic. Length of illness in the 
control group ranged from one year to 40 years, 
with an average duration of 20 years. 


SETTING 


These patients occupied a closed ward. A period 
of four weeks was allowed for observation of the 
two groups. Each member of both groups was 
rated on a behaviour chart for each of the four 
weeks. Each group therefore was thoroughly 
evaluated before the project started. 


ADMINISTRATION AND DOSAGE 


The drug was supplied in 10, 25 and 50 mg. 
tablets. Intramuscular acetylpromazine was sup- 
plied in 10 c.c. ampoules, each c.c. containing 25 
mg. The patients were given 25 mg. twice a day 
for three weeks, and then the dose was increased 
to 25 mg. three times a day for two weeks. Then 
the drug was increased to 50 mg. three times a day 
for a period of two weeks. Following this, 100 mg. 
was administered three times a day for three weeks. 


EVALUATION 

The effect of the drug was assessed in the follow- 
ing way: 

1. Clinical assessment of each case before and at 
the end of the treatment period. 


2. Behaviour ratings by the research nurse and 
the ward supervisor on a weekly basis before, 
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during and at the end of the project, by means of a 
behaviour chart designed at this hospital.* 

3. Physiological studies: Blood pressure, tempera- 
ture, pulse and respiration rate were taken each 
day one hour after administration of the drug. A 
full blood count and a serum alkaline phosphatase 
determination were made weekly. 

4. Electroencephalogram studies: Nineteen pa- 
tients on the drug had E.E.G. recordings before 
the project, at four weeks and at the end of eight 
weeks. 


RESULTS 


Behaviour ratings.—The results obtained in the 
two groups are as follows. Group I (treated) con- 
sisted of 20 patients; Group II (untreated) con- 
sisted of 65 patients. 


BEHAVIOUR RATINGS 





Positive factors Positive factors 





Group _ before treatment after treatment Improvement 
I 56 69 13 
II 454 567 113 
Negative factors Negative factors Decrease of 
Group before treatment after treatment negative factors 
I 558 489 69 
II 1534 1452 82 


These results are not statistically significant. The 
nursing evaluation is as follows. After ten weeks 
of acetylpromazine treatment, the treated group 
showed signs of drowsiness, but continued to show 
floridly psychotic symptoms. No appreciable change 
was noted in their mental condition. 


PHYSIOLOGICAL OBSERVATIONS 


One patient had an allergic reaction to the drug. 
This reaction was characterized by cedema of the 
face, considerable itchiness, high temperature and 
a marked increase in the systolic blood pressure. 
This necessitated discontinuation of the treatment. 
The above described reaction cleared up upon 
discontinuation of the drug. Four patients had a 
marked hypotensive reaction. 

Two patients on a dosage of 300 mg. daily showed 
signs of extreme drowsiness, notable pallor and 
marked muscular weakness. This effect was 
alleviated by decreasing the dosage. Full blood 
count and serum alkaline phosphatase values were 
not affected in our series. 


ELECTROENCEPHALOGRAPHIC FINDINGS 


Nineteen patients had three electroencephalo- 
graphic tracings each. Each tracing was for 60 
continuous minutes; unipolar and bipolar leads 
were used with 18 needle electrodes. It was not 
possible to get the patients to hyperventilate, and 
photic stimulation was done only when the patient 
was co-operative. Each patient had a tracing before 
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the project and after four and eight weeks on 
the drug. The pre-treatment records were divided 
into four groups. Group I consisted of seven pa- 
tients with abnormal recordings; Group II con- 
sisted of two patients with borderline recordings; 
and Group III consisted of nine patients with 
normal recordings. Group IV consisted of one 
patient who was uncooperative; his record was 
too artificial to evaluate. 

Group I.—Three patients showed no significant 
change; three showed a decrease in voltage, and 
the background quality of their tracings was not 
so symmetrical; one patient showed a decrease in 
fast activity with better alpha background content. 
Group II.—Showed no significant change. 


Group III,—Eight patients showed no signifi- 
cant change; one had a decrease in voltage and 
an increase in the fast activity. 

Group IV.—Throughout the three tracings, the 
patient was non-cooperative and his tracings were 
too artificial to evaluate. 


CLINICAL ASSESSMENT 


The entire group of 20 treated patients was 
assessed clinically on four different occasions by 
two psychiatrists. The first assessment took place 
by means of a formal evaluation of mental status 
one day before starting the drug. The initial mental 
status could be summarized as follows. The entire 
group showed a well-advanced schizophrenic pro- 
cess with marked regressive features, and disinte- 
gration of personality with considerable deteriora- 
tion of habits. Most of the patients were mute, 
negativistic, impulsive, restless, deluded and hallu- 
cinated, and had presented a serious management 
problem for many years. They had previously not 
responded to other modes of treatment. The sub- 
sequent clinical assessments took place each time 
the dosage was increased; finally, the mental status 
was formally evaluated on completion of the pro- 
ject. In general, little change was noted in mental 
condition. In four patients, there was a marginal 
improvement in that they were somewhat less 
impulsive and more communicative. This slight 
change may have been due to the drug or to nurs- 
ing care. The drug itself had no effect on the 
schizophrenic features present. The only change 
which one can report with certainty is that ten 
days after the drug had been discontinued and no 
new treatment prescribed in this interval, three 
patients who were considered as unchanged be- 
came definitely more disturbed and uncooperative 
and one refused nourishment. 


DIscussION 


On the basis of observations made over a ten- 
week period, acetylpromazine was found to be of 
no benefit in the treatment of this series of chronic 
psychotic cases. Toxic or side effects are minimal 
with this drug. No deterioration in the mental con- 
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dition of the patients occurred, as reported in a 
previous study by Simpson. The mental condition 
of three patients worsened after withdrawal of the 
drug and this may be explained in terms of a 
“withdrawal reaction”. 

Serial electroencephalographic tracings showed 
acetylpromazine to have produced no significant 
change in 14 cases; three cases showed a worsening, 
and two a marginal improvement in the back- 
ground quality of their tracings. 


SUMMARY 


The effects of a new phenothiazine derivative, ace- 
tylpromazine, on 20 psychotic patients are described. 

Four patients showed a marginal improvement on 
the drug and 15 patients showed no change. The 
toxic or side effects of this drug were minimal. 

‘On the basis of this study, acetylpromazine is con- 
sidered to be of no benefit in the treatment of chronic 
mental illness. 


We wish to thank the following research nurses who 
co-operated in this study—R. Kilpatrick, W. Hrychuk and 
J. Weber. Thanks are also due to Dr. Demay, Superin- 
tendent, and the staff of the Saskatchewan Hospital, North 
Battleford, for their co-operation and help. Acepromazine 
for this project was supplied by Ayerst, McKenna and 


GREENBERG. AND FITZPATRICK: 


ANTIBIOTIC Discs 383 


Harrison, Ltd. The study was approved by the Saskatche- 
wan Committee on Schizophrenic Research and was sup- 
— by the Department of National Health and Welfare 
of Canada. 
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RESUME 


Un nouveau phénothiazine a récemment fait son appari- 
tion sur la scéne psychothérapeutique. L’acétylpromazine a 
été mise 4 lépreuve en France et en Angleterre avec des 
résultats pour le moins divers sinon contradictoires. L’auteur 
en a fait lessai chez 19 schizophrénes chroniques et un 
arriéré psychosé de l’hépital Saskatchewan a North Battle- 
ford. Les doses administrées furent variées de 25 mg. deux 
fois par jour 4 100 mg. trois fois par jour. Les effets 
furent classifiés d’aprés l'impression clinique, le comporte- 
ment, certaines épreuves physiologiques et lélectroencé- 
phalographie. Aprés dix semaines de traitement on ne put 
observer aucune amélioration probante. L’auteur en conclut 
d’aprés cette étude que Ilacétylpromazine n’offre aucun 
avantage dans le traitement des maladies mentales 
chroniques. 





ON THE CONTROL OF ANTIBIOTIC 
DISCS IN CANADA* 


L. GREENBERG, Ph.D., and 
KATHLEEN M. FITZPATRICK, 
Ottawa, Ont. 


IMPROPERLY MADE and improperly labelled anti- 
biotic discs present a serious health hazard. A disc 
labelled to contain 10 units of antibiotic but in fact 
containing only one unit, if used in testing the sensi- 
tivity of an organism isolated from an infectious 
process in a patient, could give rise to misleading 
results which might deny the patient the use of a 
life-saving drug. On the other hand, if the same 
disc labelled as 10 units actually contained 30 or 
more units, false positive results might be forth- 
coming and the patient be given a drug that would 
have little or no therapeutic value to him. Labora- 
tory tests are only as good as the test reagents used. 
To ensure that reliable results be obtainable and 
that the bacteriologist be able to interpret the re- 
sults with accuracy, it is imperative that discs be 
properly made and that the type of antibiotic used 
and its strength conform to the labelled claims. 

In a survey of antibiotic discs distributed in 
Canada,' it was found that in many instances there 
was little correlation between the labelled claims 
and the assayed potency. The differences in some 


*From the Biologics Control Laboratories, Laboratory of 
Hygiene, Department of National Health and Welfare, 
Ottawa, Canada. 


instances were extreme. On occasion there were 
discs with no trace of antibiotic present, and others 
with potencies ‘varying from one-tenth to three 
or four times that declared on the label. 

In Canada, antibiotic discs are covered by the 
Canadian Food and Drugs Act. Since discussions 
of our findings with the manufacturers did not re- 
sult in any improvement, it was decided to enforce 
the provisions of the Act in order to contro] these 
products. To implement this, co-operation of the 
manufacturers and distributors was sought through 
a Trade Information Letter. They were requested 
to submit to us samples and protocols of assay of 
each batch of discs they proposed to send to Can- 
ada. Most of the manufacturers and distributors 
readily and willingly co-operated, but others chose 
not to do so. There is, at present, no statutory provi- 
sion which requires a manufacturer to submit his 
discs to us, and in the case of the non-cooperating 
firms all we could do was to test their products 
whenever we found them (at ports of entry or 
hospitals) and, if they were found to be faulty, 
either refuse entry into Canada or return them to 
the distributor. The task was made more difficult 
by the fact that there are no Canadian manufac- 
turers of commercial discs. With the exception of 
a few lots imported for special purposes, all discs 
sold in Canada are of United States origin. This 
paper presents a review of the results obtained in 
our laboratory since this attempt at control was 
initiated (a period of a little over one year), and 
an assessment of the value of this control. 








384 GREENBERG AND FITZPATRICK: ANTIBIOTIC DIscs 


PROCEDURE AND RESULTS 


During the period under review, 640 lots of 
antibiotic discs, representing products from four 
manufacturers, were received and assayed at the 
Laboratory of Hygiene. A number of these were 
multiple-type discs, and in all 1186 individual com- 
ponents were assayed. The samples were received 
either directly from the manufacturer, from cus- 
toms officers at ports of entry into Canada, from 
hospital laboratories, or from Food and Drug in- 
spectors. All were assayed by the extraction tech- 
nique described previously,! and in addition a 
number were subjected to performance tests. The 
latter tests are carried out by plating a number of 
discs against cultures with known sensitivity to the 


TABLE I.—REsu ts or Assays OF 
ANTIBIOTIC SENSITIVITY Discs ENTERING CANADA BETWEEN 
Marcu 1957 ano JUNE 1958 














Number Acceptable Not 
Type of of number acceptable 
Company disc lots (%) number (%) 
A Antibiotic 148 140 (95%) 8 ( 5%) 
sulfonamides, 
etc. 65 59 (91%) 6 ( 9%) 
B Antibiotic 205 172 (84%) 33 (16%) 
Multiple 
antibiotic 14 10 (71%) 4 (29%) 
Sulfonamides 
ete. 12 10 (83%) 2 (17%) 
C Multiple 
antibiotic 92 48 (52%) 44 (48%) 
Individual 
components 568 426 (75%) 142 (25%) 
Multiple 
sulfonamides 53 46 (87%) 7 (18%) 
D Antibiotic 50 43 (86° ) 7 (14%) 


antibiotic in the disc, and observing for variation 
in size of the zones of inhibition of growth around 
the disc. The results of these analyses are shown in 
Table I. where the numbers of acceptable and non- 
acceptable lots are ‘given. A few lots were rejected 
because of wide variation between individual discs, 
even though the average potency of the discs was 
in agreement with the labelled claims. The majority 
of rejections, however, were due to low potencies. 
To be acceptable, a lot was required to have be- 
tween +40 per cent of the labelled potency, and to 
satisfy a “performance” test. The results are listed 
in the table according to manufacturer and repre- 
sent the summation of findings during the total 
study period. Two companies showed marked im- 
provement during the course of the year. The rejec- 
tion rate for Company “A” dropped from 15% to 
zero in the first few months of control, whereas for 
Company “C” the rejection rate dropped from 75% 
in the first six months to 15% in the last six months. 


DIsCcUSSION 


Controls instituted over a year ago (March 1957) * 


have resulted in considerable improvement in the 
antibiotic discs distributed in Canada. This has 
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been brought about by the testing and rejection of 
faulty lots offered for sale in Canada, and also by a 
marked improvement of manufacturing techniques 
on the part of some of the manufacturers. 


The control of discs in Canada has not been com- 
plete. The success of our control program, based 
on an attempt to certify each lot entering Canada, 
was dependent on the voluntary co-operation of 
the manufacturer, and not all manufacturers were 
willing to co-operate. In the United States, where 
the problems associated with antibiotic discs are 
similar to our own, regulations are being proposed 
which will involve the compulsory certification of 
each lot of discs distributed in that country. 

Objection has been raised to the extraction tech- 
nique for assaying sensitivity discs. Kirshbaum, 
Kramer and Arret? have pointed out that the ex- 
traction method indicates only the amount of anti- 
biotic that can be extracted from the disc and does 
not necessarily indicate the amount of antibiotic 
diffusible into the test medium under the ordinary 
conditions of testing. We concede this point, but 
this is only of theoretical value since we have found 
that, in all the commercial discs which we have 
tested, the potency as determined by the extraction 
technique gave results in laboratory performance 
which closely paralleled results obtainable by simi- 
lar concentrations of antibiotic in the tube dilution 
test. If the antibiotic is not detectable by a suitable 
extraction technique, it is not likely that it will be 
available for diffusion into the test plate. However, 
this objection made these authors “feel that the 
extraction method not only is wrong in theory, but 
is not reliable for standardizing discs”. To bolster 
this “feeling”, they prepared four lots of 30 ug. 
neomycin discs in different ways. In each case the 
incorporated antibiotic could be extracted almost 
completely. However, they found that when these 
discs were tested on the same plate against the 
same organism, each gave an “entirely different 
performance”. An examination of their results 
shows that this difference was restricted to a differ- 
ence in zone size which is relatively unimportant 
in a test of this nature where the endpoint is either 
the presence or absence of a zone of inhibition of 
growth. From the results given in their paper it 
would appear that all discs showed zones of inhibi- 
tion; these authors do not mention that any of their 
discs failed to show zones of inhibition in their 
test. 


No doubt discs could be made which though of 
given potency would yield unsatisfactory perform- 
ance, but for practical purposes this is not a prob- 
lem with the present commercial discs — even 
though the penicillin discs from all manufacturers 
could stand improvement. The problem that has 
arisen with the commercial discs in both Canada 
and the United States is a direct result of extreme 
variation shown between discs within a given lot 
(see Fig. 1) and of gross discrepancies in potency 
between the assayed and labelled claims. . 
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The performance test as practised by a number 
of disc manufacturers will not always detect these 
discrepancies. This test, which is carried out by 
comparing the activity of a number of discs on one 
or more plates, has a very limited value even when 
tested against a number of organisms, whose sensi- 
tivities to the antibiotics have been firmly estab- 
lished. Organisms can vary widely in their sensi- 





Fig. 1.—The above discs labelled to contain 100 ye. of 
nystatin were from the same vial. The discs averaged 100 yg. 
but individually varied from 0 to over 300 yg. per disc. 
The test organism Saccharomyces cervisie used shows a 
maximum zone size at the 20 yg. level.. It will ordinarily 
not distinguish between discs having potencies of 20 yg. 
or greater. 


tivity or resistance to a given antibiotic, and the 
organisms selected can have considerable influence 
on the test. For example, in Fig. 1 the maximum 
zone of inhibition of the test organism Saccharomy- 
ces cervisiez is obtained with a concentration of 
20 ng. of nystatin. Increasing the potency beyond 
this level will not materially increase the zone site. 
This organism would therefore have little value in 
distinguishing variation between discs with more 
than 20 yg. of nystatin. 





Fig. 2.—The above discs were labelled to contain 30 yg. 
of tetracycline. Considerable variation was found between 
potencies of individual discs. This was not readily noticed 
in the performance test where only 1 of 19 discs failed to 
conform. The test organism, B. subtilis A.T.C.C. 6633, is 
extremely sensitive to tetracycline. A fraction of a yg. will 
give a clear-cut zone. 
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The test organism in Figs. 2 and 3 was B. subtilis 
A.T.C.C. 6633, which is highly sensitive to tetra- 
cycline. The discs shown in Fig. 2 were from a lot 
rejected for Canadian distribution because of high 
variation between discs. The discs labelled 30 ug: 
were found to average 17 »g. and between 5 and 
10% had less than 5 yg. of tetracycline, Notwith- 
standing this, in the performance test with a highly 
sensitive organism, only one out of 19 discs showed 
variation. The discs in Fig. 3 were from four differ- 
ent lots from one manufacturer. All were labelled 
to contain 50 yg. of tetracycline, but on assay were 
found to contain amounts ranging from 3.0 to 60.0 
ug. All yielded excellent zones of inhibition against 
the test organism. If all organisms exhibited the 
same degree of sensitivity to antibiotics as the test 
organisms, the variation noted would be of little 
concern and it would not matter a great deal 
whether the disc actually contained 3.0 or 60.0 ug. 
Unfortunately, this is rarely the case. The contrast in 
sensitivities is shown in Fig. 4 where we used discs 
from the same lots as those shown in Fig. 3. The test 
organism, a member of the Enterobacteriacez iso- 
lated in the Ottawa General Hospital, was found by 
tube dilution methods to be sensitive to approxi- 


B. Sustitis ATCC 6633 
Row A—Tetracycl’ne Labelled 50 ug. Assay— 3.0 ug. 
“ _ “ce “ ““ “cc 





—35.0 “ 
“c“ Cc “ “cs “c “cc —18.8 “cc 
“cs De ‘ “cc “ “ “c“ —60.0 “ 


‘ Fig. 3.—A performance test using a highly sensitive organ- 
sm. 





386 GREENBERG AND FITZPATRICK: ANTIBIOTIC Discs 


CutTurE No. 1753 (ENTERIC) 





Row A—Tetracycline Labelled 50 ug. Assay— 3.0 ug. 
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Fig. 4.—A performance test using a moderately resistant 
organism. 


mately 25 yg. of tetracycline, but on the test plate 
with the discs used its sen-itivity to 50 ng. of tetra- 
cycline would have been classified as resistant with 
one lot, and sensitive to the remaining three. The 
obvious difference in performance of these discs 
with the different test strains emphasizes the need 
for more rigid standardization in the manufacture 
of discs, and points out one of the main weaknesses 
of “performance” tests. 


Kirshbaum et al.,? unwilling to accept an extrac- 
tion technique, have developed a “quantitative 
performance” test. The test involves the use of 
standard discs of five different potencies for each 
antibiotic. The test is carried out by placing each 
of the five standard discs on three replicate plates 
along with two discs of the batch under test on 
each plate. A method for the quantitative determin- 
ation of the antibiotic is given. The discs are con- 
sidered satisfactory if they fall within 67% and 
150% of their labelled potency, and provided the 
diameter of the sizes of the zones around the test 
discs does not vary more than 2.5 mm. between the 
smallest and largest zone. We are not in a position 
to assess the value of the quantitative portion of 
this test, which appears rather cumbersome (80 
standard discs will be required for the 16 antibiotics 
they considered — a rather prodigious amount of 
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work), The performance part, however, is based on 
the use of only six discs, and the organisms they 
have selected for the test are all highly sensitive 
strains. At times, depending upon the range of 
potency of the discs, discs with ten-fold differences 
in potency may not exhibit differences in size of 
zone of inhibition greater than 2.5 mm. 

Up to the time the Canadian control program 
was established, all of the manufacturers relied al- 
most entirely on the use of performance tests for 
controlling their products, The result was a high 
proportion of faulty lots. It was to overcome this 
that we developed our present assay method using 
an extraction technique. The extraction technique 
is still our first line of defence for controlling discs. 
While the various physical aspects of the disc, i.e., 
the quality, texture, size of paper, etc., may influ- 
ence certain features of the test, it seems to us 
absolutely essential that a disc should at least con- 
tain the amount of antibiotic shown on the label. 
If the antibiotic cannot be extracted by a suitable 
extraction technique, it is most unlikely it will be 
available on the test plate. The limitation of the 
extraction technique is that it will not always show 
variation between discs within a given lot. To over- 
come this, we have found it necessary to do dupli- 
cate and triplicate testing using as few discs as 
possible in the individual assays, and to supplement 
our extraction assay tests with performance tests. 
Even with these precautions, an occasional unsatis- 
factory lot will pass our tests but it would be almost 
impossible for a lot that fails our tests to be satis- 
factory. Our results to date have shown the need 
for the continuation and strengthening of controls 
and for introducing more effective regulations, 


SUMMARY AND CONCLUSIONS 


The results of an intensive program of checking 
antibiotic discs entering Canada have shown consider- 
able improvement in the quality of these products 
during the past year. 


The program has not been as effective as expected 
since it involved the voluntary co-operation of the 
producers and not all manufacturers were willing to 
co-operate. 


The control program is to continue and more effec- 
tive regulations are being considered. 


Some aspects of the various control procedures used 
are discussed. 


We would like to thank Dr. E. T. Bynoe for his in- 
valuable assistance in preparing this article. Acknowledg- 
ment is due to Mr. Alan Cowper, Chief Photographer, 
Information Services, Department of National Health and 
Welfare, Ottawa, for the photographs used in this article. 
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KOCH’S POSTULATES AND THE 
MODERN ERA IN VIRUS 
RESEARCH 


C. R. ROBINSON,* M.A., M.B., 
B.Chir.(‘Cantab. ), Toronto 


WITH THE WIDESPREAD USE of new techniques, a 
new era has emerged in the field of virus inves- 
tigation, and nearly one hundred antigenically dis- 
tinct viruses have been isolated and identified since 
1947, 

These “new” viruses include the poliomyelitis, 
Coxsackie and ECHO viruses, the croup associated 
(CA) virus of infants, myxoviruses such as the 
Sendai virus, hemadsorption (HA), adenoviruses 
and other respiratory viruses, and the virus of 
cytomegalic inclusion disease. These viruses are 
widely disseminated, there is a high incidence of 
carriers, and it is difficult to prove that the viruses 
isolated are not fortuitously present in the patient. 
Whereas the earlier phase of virus research might 
be described as coming under the heading of 
“Illness in Search of Viruses”, the present position 
has aptly been described as “Viruses in Search of 
Disease” .* 

It may be claimed that as viruses multiply only 
in the cells of the body they do in fact cause an 
infection even when no clinical illness is mani- 
fested. This problem is illustrated best by the 
enteric virus group, which includes as its members 
the poliomyelitis, Coxsackie and ECHO agents 
which are found in the intestinal tract of patients 
as well as apparently healthy persons. The problem 
also concerns the adenoviruses, isolated from ton- 
sils and adenoids, and the herpes simplex virus. 

In the case of the enteric viruses, an isolation of 
the virus from the stool assumes greater significance 
if similar isolations can be made from the blood or 
sites remote from the gastro-intestinal tract such 
as the cerebrospinal fluid, brain or other tissues. 
Since there are many antigenic types of each of 
the individual members of the enteric group, the 
presence of antibodies to one or more of the 
serotypes, as a result of past infection, is common. 
It is necessary therefore to demonstrate a signi- 
ficant rise of serum antibodies to the infecting 
strain before concluding that the presence of anti- 
body indicates current infection. 

The relationship of a virus infection to a specified 
clinical illness may be difficult to assess even when 
a virus isolation has been obtained, and an im- 
munological response demonstrated. This problem 
presents itself when two illnesses occur at a rela- 
tively short interval, caused by two distinct viruses. 
The viruses of the enteric group persist in the stool 
for over a month after infection; it is easily seen 
that the occurrence of an additional infection by a 
closely related agent within that period of time 


- 
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would cause a diagnostic dilemma. In such 
an instance, two viruses would be isolated, and a 
specific immunological response to each would be 
demonstrated. It would be extremely difficult to 
say from such evidence which virus was causing 
the more recent of the illnesses. 

Still another problem encountered when assess- 
ing the relation of a virus to a given illness is 
caused by the frequent absence of a distinctive 
clinical picture. For example, the enteric viruses 
commonly cause a mild featureless illness, and 
similar problems often arise with the arthropod- 
borne (Arbor) viruses and many other viruses. 

The ease with which certain of these newer 
viruses can be isolated from human beings has 
thus raised problems very similar to those which 
confronted the bacteriologist of an earlier genera- 
tion seeking to prove the etiological role of a 
micro-organism in a given disease. What then are 
the criteria which must be fulfilled in order that 
a particular virus may be accepted as the cause 
of a particular clinical syndrome? In the field of 
bacteriology Koch’s postulates? have been used as 
guiding principles in the determination of the 
pathogenic role of a micro-organism, since the 
latter part of the 19th century, although Koch did 
not enunciate them in the categorical form in 
which they are usually quoted.® 

They run in general terms as follows: 

“1. The organism should be found in all cases 
of the disease in question, and its distribution in 
the body should be in accordance with the lesions 
observed. 

“2 The organism should be cultivated outside the 
the body of the host in pure culture for several 
generations. 

“3. The organism so isolated should reproduce 
the disease in other susceptible animals.” 

During the last few years of intensive work on 
virus diseases, it has become apparent that Koch’s 
postulates are too rigid to be avplied without 
qualification to viruses, for the following reasons: 

1. Nowadays our conception of the distribution 
of most viruses is that they are found in many cases 
of minor infection which show little resemblance 
to the fully developed disease, as well as in a 
certain proportion of apparently healthy persons. 
Viruses can seldom be recovered from every case 
of the disease and furthermore are too small to be 
seen in specific lesions, although intracellular in- 
clusions are produced by some. 

2. It must further be appreciated that viruses, un- 
like bacteria, do not grow on inanimate media, but 
require for their multiplication, living cells; such 
media are provided by an experimental animal, an 
embryonated egg, or a tissue culture. In the earlier 
days of virus research a “pure culture” could only 
be described in terms of a specific infection pro- 
duced in an experimental animal. Such hosts are 
however subject to virus diseases of their own, or 
may carry “latent” viruses. More recently, by the 
use of the embryonated egg, it has been possible to 
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identify specific lesions, such as_ characteristic 
pocks on the chorio-allantoic membrane. Within 
the last year or so, by the use of the Dulbecco 
tissue culture technique, plaques can be recognized. 
It is now possible to obtain a “pure culture” of 
virus by subculture of either pocks or plaques. 

3. Finally, there is often difficulty in finding an 
experimental animal which is susceptible to virus 
infection. 

In 1937, Rivers* suggested a_ revision of 
Koch’s postulates more applicable to viruses. Al- 
though he altered the letter of the law the spirit 
remains unchanged, the basic tenet being that the 
virus must be shown to occur in the sick individual, 
not as an incidental or accidental finding, but as 
the cause of the disease under investigation. The 
suggestions, since referred to as “Rivers’ postulates”, 
may be stated as follows: 

1. A specific virus must be found associated with 
a disease with a degree of regularity; it is not 
obligatory to demonstrate the presence of a virus 
in every case of the disease produced by it. The 
existence of virus carriers is recognized. 

2. The virus must always be found at the proper 
time in specific lesions, since they are intimately 
connected with host cells. They may also be found 
in the blood as a phenomenon of overflow from the 
tissues. It is not essential that a virus be grown on 
lifeless media or in modified tissue culture. 

3. A transmissible infection must be produced 
with a degree of regularity in a susceptible experi- 
mental host by the inoculation of material free from 
ordinary microbes or rickettsia and obtained from 
the patient suffering from the natural disease. If 
characteristic features such as paralysis or in- 
clusions are exhibited by the natural disease they 
are sought for in the experimental animal. 

4. By the use of proper controls and by the 
demonstration of an increase of specific antibodies 
it must be shown that the virus was neither 
fortuitously present ‘in the patient nor accidentally 
“picked up” in experimental animals. | 

Within the space of 20 years, however, and 
mainly as the result of the demonstration of the 
widespread prevalence of the newer viruses, which 
often do not fulfil these postulates, an elaboration 
of Rivers’s postulates has become necessary, for the 
following reason. Many of the illnesses which are 
currently being intensively investigated, notably 
the enteric virus infections, are mild, and infection 
is usually manifested only by the excretion of virus 
in stool and throat. The worker is thus perforce 
obliged to work mainly with stool specimens as a 
source for isolating the virus; and as has been 
mentioned previously, the enteric viruses are widely 
disseminated, of numerous serological types, and 
mixtures often occur. 

These facts prompted Huebner’ to define that 
which he succinctly describes as a “Bill of Rights 
for Prevalent Viruses”, which might be said to 
constitute a “guarantee against the imputation of 
guilt by simple association just as, in the political 
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arena, the reaffirmation of such a principle peri- 
odically seems to be necessary”. 

Huebner has emphasized the value of carefully 
planned epidemiological studies. The salient 
features of this epidemiological approach, which 
is to a large extent indirect, must be to enhance 
the etiological significance of the association of a 
particular virus with a clinical illness by compari- 
son with observations made in a control population. 

The value of such information as virus isolation 
from the stool, which by itself is not of diagnostic 
significance, will be greatly enhanced by proof of 
the absence of illness and virus in control popula- 
tions. The controls used differ in their composition 
according to the type of study which is performed. 
The “cross-sectional” study is the form of investiga- 
tion most commonly practised, as in the investiga- 
tion of outbreaks of illness and epidemics. The con- 
trol is of a geographical type, normal individuals 
being selected who have not had direct contact 
with the group being investigated. The “longi- 
tudinal” type of study involves the investigation 
of a relatively static population over a long period 
of time. The population being investigated acts as 
a control for itself (temporal type of control), the 
incidence of viruses and the type of illness 
prevalent being compared from time to time, as for 
example on a regular monthly basis. This method 
of investigation is of advantage in demonstrating 
the time relationship of the virus isolation to the 
onset of clinical illness. The presence or absence 
of similar syndromes unrelated to the particular 
virus isolated can thus be clearly shown. 

It is a sober thought for contemporary virologists 
that the conditions needed to prove that a virus 
causes a disease must now require the employ- 
ment of a wide range of laboratory tests, and in 
addition specific epidemiological data. 

As physicians, however, we are able to recognize 
certain virus syndromes with almost complete 
certainty, and in such cases laboratory tests are 
rarely required. Such examples are smallpox, 
chickenpox, mumps, typical cases of infectious 
hepatitis, herpes simplex and other virus illnesses 
which give a characteristic clinical picture. On the 
one hand, molluscum contagiosum has charac- 
teristic clinical features arid the diagnosis may be 
confirmed with certainty by histological examina- 
tion of the lesion. As a further example, viruses 
may be isolated from specific lesions of the brain 
at autopsy, as in cases of encephalitis, or patho- 
gnomonic inclusions may be present, as in the liver 
in yellow fever. Certain viruses such as the rabies 
virus will, when isolated, be accepted as the cause 
of illness without reserve, for in man this virus is 
always associated with disease. In these instances 
the etiology of the disease is established without 
recourse to satisfying any further conditions. On 
the other hand, particularly when one deals with 
the newer viruses, the very mildness of the illness 
may preclude the examination of any specimen 
other than stool or throat swab, and as has been 
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said before, a carrier state is common. It is in 
regard to these cases therefore that the major 
problems of correlation between illness and virus 
isolated arise. ' 

To summarize, we can say that a virus is causing 
a disease if any one of the following conditions is 
satisfied: 

l. Virus isolation from blood, tissue, cere- 
brospinal fluid, or any specific lesion other than 
from the gastro-intestinal tract; together with a 
demonstrable rise of serum antibodies. 

2. (a) Isolation of a virus from stool, throat 
swabs or sputum with a high frequency during an 
outbreak of illness. (b) A significant increase of 
specific antibodies during the course of the illness. 
(c) Absence or low incidence of that virus in a 
control population. 

3. Histological demonstration of pathognomonic 
lesions such as inclusions in pathological material. 

In order to demonstrate the etiological relation- 
ship of the virus to a particular clinical syndrome 
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it must further be shown that there is an appro- 
priate time relationship of the isolation or specific 
lesion to an appropriate phase of the clinical 
illness. 


Whilst such information is highly desirable, it is 
not always obtained, and the virologist must often 
make a virtue of necessity and judge the etiologi- 
cal association of a virus with an illness on much 
less evidence than has been presented above. There 
are, however, many pitfalls for the unwary, and it 
would behove us not to make haste at too great 
a speed. 
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MALIGNANT CARCINOID SYNDROME 
CASE REPORT WITH METABOLIC 
STUDIES* 


N. KALANT, M.D., Ph.D., 
H. L. BROTMAN, M.D., and 
M. H. WISEMAN, M.Sc., Montreal 


IN RECENT YEARS, a Clinical syndrome associated 
with metastasizing carcinoid tumour of the small 
bowel has been described. ? The principal mani- 
festations are flushes and telangiectasia of the 
face and neck, dyspnoea of an asthmatic type, pul- 
monary and tricuspid valvular lesions of the heart 
(most commonly pulmonic stenosis ), and diarrhcea. 
The argentaffin cells of the intestinal tract normally 
produce serotonin, a smooth muscle stimulant, 
irom the amino acid tryptophan.* Carcinoid cells, 
derived from the normal argentaffin cells, produce 
serotonin in greatly increased amounts,‘ and it 
appears that the vasomotor phenomena, diarrhoea 
and bronchoconstriction are direct effects of the 
excess serotonin. The mechanism of the cardiac 
abnormalities, however, is obscure. 

The present report is that of a case of the 
carcinoid syndrome in which the major manifes- 
tation was recurring small bowel obstruction at the 
site of the tumour; only after resection of the 


*From the Research Laboratory and Department of Surgery, 
Jewish General Hospital. and Department of Investigative 
Medicine. McGill University, Montreal. Supported in part by 
a grant from Hoffmann-LaRoche Ltd., Nutley, N.J. 


primary lesion did some of the more characteristic 
manifestations of the syndrome appear. Bio- 
chemical studies were carried out on this and 
another patient having the carcinoid syndrome, to 
observe the metabolic fate of a tryptophan load. 


The patient, a 72-year-old housewife, first exper- 
ienced crampy, periumbilical pain, anorexia and weight 
loss in May 1953. The pain occurred at irregular in- 
tervals, did not radiate, and lasted 20-30 minutes. 
Radiological examination revealed diverticula of the 
sigmoid colon. There was temporary improvement on 
treatment with a low residue diet and antispasmodics, 
but in September 1953, she developd fever, severe 
cramps, nausea, vomiting and constipation, which 
persisted for several days. These symptoms, attributed 
to diverticulitis with incomplete intestinal obstruction, 
subsided with conservative treatment. 

Two similar but milder episodes occurred during 
the following three years; in this period the patient 
lost approximately 50 lb. in weight. 

In the summer of 1956 she developed diarrhcea, 
with 5-6 watery bowel movements daily. These were 
not associated with blood or mucus. Anorexia and 
vomiting recurred, and were followed by abdominal 
distension and obstipation. X-ray examination showed 
distended loops of bowel, suggesting obstruction low 
in the small intestine. When the distension had been 
reduced by decompressive measures, there was pal- 
pable in the right lower quadrant of the abdomen a 
mass which was small, poorly defined, moderately 
firm, non-tender and mobile. 

A laparotomy performed on August 11, 1958, re- 
vealed distended loops of bowel proximal to an 
obstruction in the distal ileum. At this point there was 
a firm, whitish-grey infiltrating lesion which involved 
a segment of ileum about 20 cm. long, the adjoining 
mesentery and several lymph nodes at the mesenteric 
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border. On the serosal surface were numerous dilated 
blood vessels. The liver contained firm grey nodules 
1-3 cm. in diameter projecting from the anterior sur- 
face. The involved segments of bowel and mesentery 
were resected and a side-to-side anastomosis was 
constructed. 

The immediate postoperative course was uneventful. 
Within four months the patient gained 20 lb. However, 
diarrhoea persisted and in addition she now noted 
the frequent occurrence of flushing of the face, neck 
and chest about 15-20 minutes after eating, lasting 
10-15 minutes; these episodes were independent of 
the nature of the food eaten. Telangiectases appeared 
on the face, neck and arms; these were more prominent 
during the flushes. 


When examined six months after operation the 
patient appeared well nourished. There was a very 
marked arcus senilis of the cornea. Blood pressure 
was 190/100 mm. Hg. The heart was somewhat en- 
larged to percussion. The apical rate was 76 with 
occasional premature beats; the second aortic sound 
was accentuated but no murmurs were audible. A 
small, irregular, non-tender mass attached to the liver 
could be palpated in the epigastrium. On the arms, 
face and neck were many small telangiectases, some 
spidery in form. 

Chest radiography showed a cardiac diameter of 
13 cm., compared to 11.5 cm. just before operation. 
The right cardiac border was more prominent than 
it had previously been. The electrocardiogram was 
within normal limits, but showed a higher T wave 
in leads III, AVF and V, than a record taken two 
years previously. X-ray examination of the gastro- 
intestinal tract showed a normal pattern but increased 
small bowel motility, barium appearing in the colon 
one hour after ingestion. 


PATHOLOGY 


Macroscopic examination of the excised portion of 
small bowel confirmed the description of the lesion 
made at laparotomy. Microscopic examination showed 
nests of tumour cells scattered through the submucosal 
muscle layers of the bowel wall. In a few places the 
mucosa was invaded but not ulcerated. The mesenteric 
lymph nodes were largely replaced by masses of tumour 
cells, with hyalinization and fibrosis of the supporting 
tissue. Tumour also invaded the mesenteric fat. The 
tumour tissue consisted mainly of small polyhedral cells 
with small uniform central nuclei, finely granular cyto- 
plasm and perinuclear vacuolization. Within the nests 
of tumour were occasional small acini surrounded by 
larger, darker cells. Around the periphery of each nest 
was a compact layer, 2-3 cells thick, of smaller darkly 
stained cells. In some cases the tumour tissue appeared 
to lie in endothelium-lined channels. On the basis of 
these characteristic features a pathological diagnosis 
was made of “malignant and invasive carcinoid tumour 
(argentaffinoma) of small intestine, with extension 
through bowel wall, with metastases to regional lymph 
nodes and with peritoneal implants. Incomplete ob- 
struction of small intestine”. 


METABOLIC STUDIES 


s 


Dietary tryptophan normally is metabolized along 
one of three routes (Fig. 4). In the malignant 
carcinoid syndrome there is an increase in 
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_ Fig. 1.—Gross appearance of malignant carcinoid tumour 
invading ileum, mesentery and lymph nodes. 
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Fig. 2.—Malignant carcinoid tumour: microscopic appear- 
ance. Note nests of carcinoid cells lying in the submucosa, 
surrounded by dense stroma. x 90. 





Fig. 3.—Malignant carcinoid tumour: microscopic appear- 
ance. Note polyhedral cells with granular cytoplasm, dark 
“palisade” cells at periphery, and acinar formation. x 500. 


metabolism along the pathway to 5-hydroxyin- 
doleacetic acid (5-HIAA) and a consequent in- 
crease in the urinary excretion of 5-HIAA.® The 
suggestion has been made that this occurs at the 
expense of other pathways of tryptophan meta- 
bolism. To explore this hypothesis more specifically,. 
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Fig. 4.—Pathways of tryptophan metabolism. 


the excretion of other tryptophan metabolites has 
been measured in the malignant carcinoid syn- 
drome, in the patient described above and in a 
65-year-old man in whom the diagnosis was later 
confirmed at autopsy. 


METHOD 


The test procedure, previously described,® consisted 
of the collection of a 2-hour (basal) specimen of 
urine, administration of 4 g. of L-tryptophan by mouth, 
and collection of urine over the subsequent 6 hours. 
The two urine specimens were then analyzed for 
tryptophan, kynurenine, anthranilic acid, xanthurenic 
acid and 5-HIAA. The amount of each metabolite 
excreted in response to the test dose was calculated 
by taking the difference between the amount excreted 
following tryptophan and that predicted, for a 6-hour 
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interval, from the 2-hour (basal) period prior to 
tryptophan. Plasma levels of tryptophan and kynure- 
nine were measured at intervals during the test in one 
patient. Analytical methods were those previously 
described.® 


RESULTS 


The results of urinary measurements are shown 
in Table I, together with values previously obtained 
in normal control subjects. In the basal period 
the rates of excretion of metabolites other than 
5-HIAA were within the range of normal. In the 
post-tryptophan period, the results in Case 2 were 
normal except for a low xanthurenic acid excretion, 
while in Case 1 all values were within normal 
limits, but somewhat lower than average. The 
latter finding can probably be accounted for by 
decreased renal clearance, since plasma levels of 
tryptophan and kynurenine were both above aver- 
age (Fig. 5). 
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Fig. 5.—Serum levels of tryptophan and kynurenine after 
administration of 4 g. L-tryptophan to normal (x —x) and 
malignant carcinoid (-—-) subjects. 


TABLE I.—Excretion or TRYPTOPHAN METABOLITES IN THE MALIGNANT CARCINOID SYNDROME 
AFTER INGESTION OF 4 G. or L-TRYPTOPHAN 


Basal (2-hour) excretion before 


tryptophan (mg.) 


Increase in excretion in 6 hours after 
tryptophan administration 
(% of administered tryptophan) 





Trypt. 

















Subject No. Sex Kyn. Anth. A. 5-HIAA Trypt. Kyn. Anth. A. Xanth. A. 5-HIAA 
Normals* 6 F 1.5-4.5 0-4.8 0.1-2.6 0.1-0.5 0.5-3.1 0-10.6 0-2.7 0-3.3 0-0.6 
Carcinoid 

Case 1 F 3.4 0.8 1.0 3.6 1.3 ie 0.6 0.4 0.0 
Normals* 4 Mj | 1.9-3.3 0-2.6 0.5-3.7 0.3-0.5 | 0.40.6 0-1.8 0-0.3 0.2-0.7 0-0.09 
Carcinoid : 

Case 2 M | 2.7 1.5 1.0 26.5 1.5 0.8 0.2 0.04 0.7 


*Range includes mean + 1.5 8.D. 
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The data indicate that metabolism of tryptophan 
along the pathway to nicotinamide (Fig. 4) oc- 
curred at a normal rate, and suggest that the in- 
creased production of 5-HIAA did not occur as 
the consequence of an obstruction on the nicotina- 
mide pathway and did not divert a significant 
amount of tryptophan from this pathway. The 
results are somewhat at variance with those of 
Sjoerdsma et al.,’ who demonstrated a decrease in 
the urinary excretion of N'-methylnicotinamide in 
two patients and decreased but highly variable 
serum tryptophan levels in five. The discrepancies 
may be related to the fact that patients studied 
by these authors had a more severe degree of bio- 
chemical disturbance with production of more 
5-HIAA than those in the present report; under 
these conditions there may have been a deviation 
of tryptophan from the nicotinamide path. It 
appears, however, that synthesis of 5-HIAA may be 
great enough to produce symptoms without pro- 
ducing this effect. 
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Fig. 6.—Urinary excretion of 5-hydroxyindoleacetic acid by 
subject with malignant carcinoid syndrome after administra- 
tion of 4 g. L-tryptophan (arrow). 


As expected, the excretion of 5-HIAA was above 
normal in both subjects in the basal period. When 
a tryptophan load was given, Case 2 then showed 
a greater than normal response while Case 1 ap- 
parently had no response. Figure 6 indicates, how- 
ever, that the latter patient had in fact a marked 
but delayed response, the increase in 5-HIAA ex- 
cretion on the following day accounting for 0.7% 
of the administered load. This pattern is compar- 
able to the results of Sjoerdsma et al.,> indicating, 
in the one patient studied, that several days were 
required to obtain the full response to an increase 
in dietary tryptophan. It should be noted that the 
increases in 5-HIAA excretion, immediate in Case 
2 and delayed in Case 1, though greater than 
normal, accounted for less than 1% of the trypto- 
phan load, while in the absence of a load endo- 
genous excretion represented approximately 10% 
in Case 1 and 50% in Case 2, of the dietary 
tryptophan. This may be another indication that 





METH4ZMOGLOBINEMIA IN INFANCY 





Canad. M. A. J. 
Sept. 1, 1958, vol. 79 


several days are required to increase the capacity 
of the enzymes involved in 5-HIAA production. 


SUMMARY 


A case is presented of the malignant carcinoid syn- 
drome occurring in a 76-year-old woman; the main 
complaints were those associated with recurring in- 
complete intestinal obstruction produced by an in- 
filtrating carcinoid of the bowel wall. Only after 
surgical resection of the primary growth did mani- 
festations of excess serotonin production become 
prominent; these were bowel hypermotility, cutaneous 
flushing and right-sided cardiac enlargement. There is 
to date no evidence of valvular abnormality. 


The excretion of various tryptophan metabolites was 
studied in two patients with the malignant carcinoid 
syndrome, before and after the administration of L- 
tryptophan. The results indicate a normal rate of 
degradation of tryptophan along the route to _nico- 
tinamide. An increased amount of the administered 
tryptophan was converted to. 5-hydroxyindoleacetic 
acid but this accounted for only a small fraction of the 
tryptophan. 


We wish to thank Dr. A. M. Wertman for permission to 
carry out the metabolic studies in Case 1, and Dr. M. A. 
Simon for the pathological examinations. We are indebted 
to Dr. G. Joron, Montreal General Hospital, for permission 
to study Case 2. 
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METHAZMOGLOBINAEMIA 

IN INFANCY* 

TWO CASE REPORTS, ONE OF THE 
CONGENITAL AND ONE OF THE 
ACQUIRED VARIETY OF 
METHASMOGLOBINAEMIA 


J. G. ARMSTRONG, M.A., B.M., B.Ch.(Oxon.), 
J. B. J. McCKENDRY, B.A., M.D., Toronto, 
and K. W. SLEMON, M.D., Bowmanville, Ont. 


METH2MOGLOBIN is continuously produced within 
the red cells of the healthy person by oxidation of 
hemoglobin. This product differs from oxyhzemo- 
globin in that it cannot yield its oxygen to the 
tissues; should too much of it accumulate at the 
expense of the hemoglobin, death will occur from 
anoxia. Fortunately, under normal circumstances, 
as rapidly as it appears methemoglobin is reduced 
back to hemoglobin by an enzyme system! which 


*From the Department of Pediatrics. University of Toronto, 
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maintains its level at a constant very small fraction 
of the total hemoglobin. In “congenital methzemo- 
globinzemia” there is a deficiency of one of the 


reducing enzymes, coenzyme I (diphosphopyridine * 


nucleotide ),"’? and as the result methemoglobin 
accumulates. This outcome may be circumvented 
by giving the patient a reducing substance such as 
ascorbic acid or methylene blue, large doses being 
given initially until cyanosis has disappeared. 
Thereafter the patient may be safely maintained 
on a smaller dose such as 1.5 to 2.5 mg. ascorbic 
acid per lb. of body weight daily.* Unaided in this 
way, the reducing mechanisms of the body are 
unable to compensate for the defect. Patients with 
the acquired variety of methemoglobinemia need 
the same treatment, but only temporarily, until the 
toxic substance responsible for methazmoglobin- 
zmia has been excreted or metabolized. Methylene 
biue is reserved for the emergency treatment of 
those who are in poor general condition, and where 
it is a matter of urgency to reduce their methzemo- 
globin to hemoglobin without delay.‘ 

The data of Kravitz et al.’ demonstrated a rela- 
tionship between age and physiological methzemo- 
globin levels in the blood. The highest normal 
levels appear in premature infants (0.43 g. per 
100 c.c.) and fall progressively with age to about 
0.10 g. per 100 c.c. at the age of one year, a figure 
essentially the same as that found in adults. In the 
cases to be described we have taken these figures 
as our standard in assessing the significance of 
methemoglobin levels. 

Since 1844, when Frangois® published the first 
report on a case of congenital methzeemoglobinzmia, 
only a further 38 cases have been documented. 
Mark S. Dine’ in 1956 was the first to diagnose and 
treat a patient in the newborn period, the infant 
in the case he reported being only four hours old. 


Case 1.—B.S., a 43-hour-old male infant, was ad- 
mitted to the Hospital for Sick Children, Toronto, on 
June 4, 1956, with the provisional diagnosis of con- 
genital heart disease. The history was of cyanosis which 
had persisted since birth in spite of administration of 
high levels of oxygen. Delivery had been spontaneous 
and uneventful at term. This otherwise apparently 
normal infant was found to be generally cyanotic when 
breathing room air and remained “dusky grey” even 
wnen placed in high concentrations of oxygen. He had 
a normal cry and breathed without grunting or distress 
at the rate of 50 per minute, a rate faster than normal 
for his age (36 to 40 per minute). Physical and 
radiological examination of the chest excluded pul- 
monary abnormality. The pulse rate was 120, no 
cardiac enlargement or murmur could be detected, and 
an angiogram showed no abnormality. Oximetry re- 
vealed 77% oxygen saturation at rest, 82% on crying and 
83% on administration of oxygen. Thus both pulmonary 
and cardiac abnormalities were ruled out as a cause for 
the cyanosis. A blood pigment disturbance was then 
considered and some blood was examined spectro- 
scopically. This revealed the typical methazmoglobin 
absorption band at 630 millimicrons which could be 
dispelled by adding a few drops of 5% potassium 
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cyanide to the blood. Methzmoglobin at a level of 
9.55 g. per 100 c.c. was then demonstrated, a con- 
siderable proportion of the 17.6 g. per 100 c.c. total 
reduced hzmoglobin. 

Congenital methzemoglobinzemia was therefore diag- 
nosed and treatment started with 150 mg. of ascorbic 
acid intravenously over a period of five minutes. 
Within as short a period as 30 minutes there was a 
noticeable improvement in the patient’s colour. Follow- 
ing this initial dose, 100 mg. of ascorbic acid was given 
by mouth four times a day, and within 24 hours the 
methzmoglobin level had fallen to 6.1 g. per 100 c.c. 
Since no ascorbic acid was detectable in the blood at 
this time, the dose was increased to 100 mg. five times a 
day. Four days after the start of treatment the patient’s 
colour was almost normal, and by this time the 
methzmoblobin level had fallen to 1.95 g. per 100 c.c. 
of blood. The infant appeared completely normal by 
the eighth day of treatment, when only 0.13 g. per 
100 c.c. methemoglobin remained in the blood. 
Ascorbic acid dosage was then gradually reduced over 
a ten-day period to 60 mg. each day without ill effect. 
Prior to discharge from hospital a mixed vitamin oil 
containing 60 mg. of ascorbic acid per daily dose was 
substituted for the ascorbic acid solution which had 
been used during treatment of the cyanosis. 

The important point to note in this case report is that 
classical methzemoglobinzmic cyanosis was caused to 
appear once more in the patient at the age of ten 
months by withdrawal of ascorbic acid from his diet. 
A rise in the methemoglobin level to 2.09 g. per 100 
c.c. of blood coincided with this. His condition rapidly 
returned to normal when ascorbic acid was again 
given. 

At the time. of this report the patient, aged two 
years, is free from cyanosis, developing normally and 
taking a regular diet with, in addition, 60 mg. of 
ascorbic acid each day. 


ACQUIRED METHAEMOGLOBINAEMIA 


Many substances may cause the acquired variety 
of methemoglobinzemia. Some of these are classical 
and obvious in their relationship to the disorder, 
nitrite-polluted well water® or dinitrophenol being 
good examples; others such as the sulfonamides 
and certain antacid tablets, though ordinarily harm- 
less in this respect, may give rise to the condition 
under unusual circumstances or in overdosage. 

The following is the report of a case of acquired 
methzemoglobinemia in which no known poison 
could be ascertained. 


Case 2.—S.M., a one-month-old female infant, was 
admitted to St. Joseph’s Hospital, Toronto, on October 
14, 1956. She had been suffering from diarrhoea and 
became progressively more pale, somnolent and dis- 
interested in her feedings for four days. There was one 
healthy 44-year-old sister. The family history was non- 
contributory. 

On examination she was noticeably shocked, dehy- 
drated and of a striking ashy grey colour with leaden, 
almost violet-coloured mucosz. No further abnormality 
could be detected other than a slight distension of the 
abdomen. Repeated stool cultures were later reported 
to grow only “normal bacterial flora”. 

Because she was shocked and dehydrated, intra- 
venous fluids were administered. While an intravenous 
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drip was being started the subcutaneous tissues and 
blood were noted to be chocolate-coloured. A specimen 
of blood showed the classical spectroscopic absorption 
band of methzmoglobin, thus accounting for the 
peculiar discolouration. Analysis of the blood demon- 
strated 2.5 g. of methemoglobin per 100 c.c. whilst 
the total reduced hemoglobin amounted to 12.5 g. 
per 100 c.c. 

In the light of these investigations and the history, 
the authors diagnosed acquired methemoglobinzemia 
and treated the patient with intravenous methylene 
blue, 1 mg. per lb. in a 1% solution. Within one hour 
the cyanosis became much less evident, but to ensure 
complete reduction of the circulating methemoglobin, 
a second intravenous dose of methylene blue, half the 
amount of the first, was given at that time. Twelve 
hours later it was difficult to be certain whether or 
not any cyanosis remained, and 24 hours after the 
first treatment the patient appeared entirely normal 
both in colour and in hydration. The diarrhoea rapidly 
responded to treatment with chloramphenicol and feed- 
ings with sugar solution, which were later replaced 
with protein milk. Five days after admission the 
patient was sent home on a regimen of full-strength 
protein milk feedings. It had been decided not to give 
her a normal formula or vitamin drops until her bowel 
action had been satisfactory for a few more days. 

Three days after leaving hospital she was readmitted 
once more in a state of shock with leaden cyanosis of 
the lips and a greyish pallor. Watery diarrhoea had 
recurred one day after her discharge from hospital. 
The blood was once more found to have a chocolate 
colour, and became a normal red when mixed with a 
drop of potassium cyanide on a microscopic slide. 

The circulating methemoglobin was once more re- 
duced by treatment identical to that given during the 
first admission, and this was again accompanied by 
the disappearance of methemoglobinemic cyanosis 
within 24 hours. Thereafter she was maintained on 
300 mg. of ascorbic acid daily by mouth until her 
discharge from hospital. 

As during the first admission, stool cultures at no 
time grew pathogenic bacteria. For two weeks, how- 
ever, the diarrhoea proved refractory to treatment with 
several antibiotics. A soya bean formula substitute in 
place of milk feedings made no essential difference. 
The tuberculin intracutaneous test was negative. Barium 
meal and enema x-ray studies revealed no abnormality 
in the gastro-intestinal tract. Throughout this period, 
although not febrile, the patient appeared pale and 
collapsed and suffered from excessive gaseous disten- 
sion. Eventually, the diarrhoea gradually subsided over 
a period of several days, during which time her general 
condition only slowly returned to normal. 


During this second admission, chemical analysis 
of the water with which her formula had been 
prepared at home showed it to be without toxic 
levels of nitrites or nitrates. Careful search failed 
to reveal any toxic substance in her environment 
which might have been incriminated as a cause 
of diarrhoea or methzemoglobinemia; no marking 
ink had been used on her clothes or diapers, no 
home remedies for “gastric upset” or sulfonamides‘ 
had been given to her at any time. Having found 
no methemoglobin-producing substance and in 
view of the fact that methemoglobinzemia had re- 
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curred on an ascorbic acid free diet between the 
two hospital admissions, the authors amended their 
diagnosis from acquired methemoglobinzemia to 
congenital methemoglobinemia. On discharge 
from hospital unti] the age of nine months, she 
was given a daily dose of 150 mg. of ascorbic acid 
and on this regimen gained weight, and remained 
well and free from cyanosis. 


The authors, however, were never quite satisfied 
with their diagnosis. Although the parents may 
have overlooked it, the absence of any story of 
cyanosis from birth did not seem fitting. That the 
episodes of methemoglobinzemia should have co- 
incided with violent diarrhcea also seemed in- 
appropriate. Therefore, at the age of nine months 
and whilst in good health, the patient was taken 
into hospital once more and maintained on a diet 
from which ascorbic acid was excluded. Dur- 
ing six days of this regimen, the methzemo- 
globin values fluctuated between 0 and 0.3 g. per 
100 c.c. of blood, showing no particular trend and 
ending with a zero value. This procedure therefore 
confirmed the clinical suspicion that the patient 
had suffered from acquired rather than congenital 
methzemoglobinzmia. 


! 
DIsCUSSION 


The first case is a typical and proven one of the 
congenital variety of methemoglobinzmia. From 
birth the infant was typically discoloured with the 
classical “ashen” or “dusky” skin and “leaden violet” 
mucous membranes, showed pathologically signifi- 
cant amounts‘ of methemoglobin in the blood, and 
was maintained free of methzemoglobinzmic dis- 
coloration with ascorbic acid. He relapsed into 
reversible and significant methemoglobinemia on 
withdrawal of this daily suppressive dose of reduc- 
ing substance. 


The second case illustrates difficulty in inter- 
pretation of events. Had the relapse into metheemo- 
globinemia at the time of illness and whilst 
ascorbic acid was being withheld been taken to 
indicate a permanent liability to methzemoglobin- 
zemia, congenital methemoglobinemia would have 
remained the final diagnosis. The later follow-up 
study with ascorbic acid deprivation indicated no 
such tendency and made acquired methzmoglobin- 
zmia the final diagnosis. The possibility exists 
that the methemoglobinemia might have been 
due to a toxic substance produced by fermenta- 
tion from some ordinarily non-toxic substance 
within the gut. It is much more likely, how- 
ever, that there was some toxic substance in the 
infant’s home environment which the authors failed 
to uncover and which was the cause of both the 
diarrhoea and the methzmoglobinzmia. 


CONCLUSION 


Failure to demonstrate a relapse into methzemo- 
globinemic cyanosis on withdrawal of reducing 
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substance from the diet deprives one of final proof 
of congenital methemoglobinemia. From their 
experience with the second case the authors submit 
that, if the test is to be of value, reducing substance 
should be withdrawn only when the patient is in 
good health. The reappearance of methzemoglobin- 
zmia at the time of ill health should not be re- 
garded as indicative of a permanent tendency to- 
wards methzemoglobinzmia, even in the absence 
of suppressive medication. Relapse under such 
circumstances is more likely due to the continuing 
influence of some toxic substance still within the 
body or still being given to the patient. Further, 
the absence of a positive history of discolouration 
from birth should put one on guard against the 
diagnosis of congenital methemoglobinzmia. 


SUMMARY 


A further case of congenital methemoglobinzmia in 
a newborn infant is added to the literature. Another 
case of methzemoglobinemia in a one-month-old infant 
is described, which at first sight appeared to be of 
the congenital variety but later proved to be of the 
acquired variety. Criteria for distinguishing between 
the two varieties of methzemoglobinzemia are discussed. 
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REPEAT ANENCEPHALY 


J. U. COLEMAN, M.D., 
Duncan, B.C. 


ANENCEPHALY is the commonest form of single 
monstrosity. Repeat anencephaly appears to be 
uncommon although cases are reported oc- 
casionally. The usual opinion is that the birth of 
an anencephalus is almost always followed by the 
birth of a normal baby even though future anence- 
phaly is much more likely to occur in such a 
family. With this in mind, one has felt reasonably 
safe in reassuring a woman, after the birth of 
anencephalic monster, that this will not happen 
with her next pregnancy. The case presented is 
that of a woman who bore four successive anence- 
phalic monsters in four years. A similar case has 
been reported by Macchiarulo.? 


R.E.M. This patient was a primipara aged 27, first 
seen on November 28, 1952. Her last menstrual period 
had started on September 27, 1952. She gave a past 
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history of chickenpox, measles and mumps in child- 
hood. She had no other illnesses but was hospitalized 
for a short time with a minor head injury for which 


. a radiograph of the skull was taken, and a scalp 


laceration was sutured. Neither husband nor wife gave 
a history of previous radiological examinations, nor 
was there any history of abnormal births on either 
side of the family—from a total of 14 pregnancies. The 
husband has a personal history of epilepsy. 

Physical examination.—She was a short (5 ft. 1 in.), 
obese (140 lb.) woman of slightly below average 
intelligence. Otherwise her physical examination was 
essentially negative. Her blood pressure was 130/88 
mm. Hg; urinalysis both microscopic and chemical 
was negative; hemoglobin 14.1 g. %, Rh positive and 
Group A. The Kahn serological test for syphilis was 
negative. 

The pregnancy progressed uneventfully except for 
some nausea in the first trimester and a slight elevation 
of B.P. (150/100) two weeks before term. Her total 
gain in weight was 20 lb. She was admitted to hos- 
pital on June 1, 1953, in a labour which stopped 
spontaneously. Radiological examination performed at 
this time to determine the position of the fetus re- 
vealed an anencephalus. The membranes were ruptured 
and she was finally delivered on June 5, of an an- 
encephalic female. 

Her second pregnancy (L.M.P. August 28, 1953) 
was relatively normal except for a considerable amount 
of abdominal discomfort in the last month. She was 
delivered June 3, 1954, after a long labour with good 
pains but slow progress, the membranes having rup- 
tured spontaneously before admission to hospital. This 
was an anencephalic male. Her B.P. just prior to 
term was 150/90. 

Her third pregnancy terminated in August 1955 
with an anencephalic fetus. She was delivered by 
another physician. 

Her fourth pregnancy (L.M.P. November 8, 1956) 
resulted in a spontaneous abortion. She was admitted 
to hospital on January 15, 1957, bleeding excessively; 
dilatation and curettage was done. Unfortunately the 
fetus had aiready been passed, and only the placenta 
with the amniotic sac was available for pathological 
examination. 

She was seen next on May 15, 1957, and a frog 
test on May 21 confirmed the clinical diagnosis of 
pregnancy (L.M.P. March 27, 1957). Because of her 
past history she was referred to a gynecologist for 
an opinion. He advised allowing the pregnancy to 
proceed, with radiological examination at the end of 
her sixth month. If anencephaly was found, a hys- 
terotomy and sterilization were to be carried out. In 
July 1957, she was in hospital for one week with pre- 
eclampsia which was controlled by a stricter diet and 
mild sedation. On October 1, 1957, radiographs dis- 
closed an anencephalic monster which was removed 
by abdominal hysterotomy. A sterilization procedure 
was carried out at the same time. Her B.P. at term 
was 180/100 though her weight throughout pregnancy 
had shown a loss of 3 Ib. 


DIscussION 


Incidence: It is generally agreed that anence- 
phaly is the commonest congenital defect. Statistics 
as to the actual figures vary from 0.03 to 3.05 per 
1000 live births, with an average of 0.72.* It is 
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probably very constant, and although earlier in- 
vestigators believe that it occurred ten _ times 
more frequently in the older age groups, more 
recent work indicates that this is not so. It does 
not appear to be affected by locality, parity or 
maternal age.‘ 

Etiology: There are two main theories as to the 
cause of anencephaly. The first of these is the 
hereditary theory in which the germ plasm is 
defective. The present reported case appears to 
support this theory. The second theory is the en- 
vironmental one whereby external stimuli or 
noxious substances interfere with normal develop- 
ment and anencephaly results. Hypertonic saline, 
ultra-violet and x-radiations, folic acid deficiency, 
and anoxia have all produced anencephaly in ex- 
perimental animals.> However, one environmental 
factor appears to receive some support as being 
a cause of anencephaly in humans, and that is 
anoxia. Record and McKeown® have shown that 
anencephaly occurs ten times more frequently in 
placenta previa than in births with a normally 
implanted placenta. A more dramatic demonstra- 
tion of the effect of anoxia is the case of an 18-year- 
old girl who gave birth to two successive anence- 
phalic monsters; after a Blalock operation she 
became pregnant again and produced a normal 


baby.’ 


PATHOGENESIS 


As the cause of anencephaly is unknown, its 
pathogenesis must be largely theoretical. According 
to Potter,* it is the result of an agent interfering 
with the closure of the anterior end of the neural 
tube; it may also be part of a widespread derange- 
ment in the development of the entire embryo. 
Vogel’ in his recent paper has pointed out that 
the development of the eyes and basal ganglia 
which occurs by the eighth week of fetal life 
is normal. He also noted that there is an asso- 
ciated malformation of the blood vessels, with 
failure of development of the circle of Willis which 
should appear shortly after the eighth week of 
fetal life. His observations would indicate that 
failure in development of blood vessels is the 
important cause of anencephaly in human beings. 

In addition to this failure in development of 
the brain, there are characteristic associated 
abnormalities some of which may have a more 
direct relationship to anencephaly than others. In 
the first category is the lack of the pineal gland 
and hypoplasia of the pituitary which one would 
consider a natural sequence of anencephaly. 
Clubbing of the extremities (especially the upper), 
the most common of the associated deformities, is 
more difficult to understand, although this may 
result from the abnormal shape of the fetal ovoid. 
The peculiar visceral changes in the lungs—i.e. the 
disproportion between the numbers of bronchioles 
and alveoli, the undifferentiation of the alveolar 
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cells and the interstitial haemorrhages into the inter- 
lobular septa—appear to have no causal relation- 
ship to anencephaly. 


The changes in the endocrine glands—i.e. hyper- 
plasia of the thymus, hypoplasia of the thyroid and 
adrenals—could be explained on the assumption 
that the pituitary, the master gland, is involved in 
the primary defect and these changes are secondary 
effects. However, Potter believes it is doubtful 
that any glands of internal secretion are functioning 
sufficiently to affect prenatal development. The 
changes in the adrenal have been especially studied 
in recent years, possibly because the biochemical 
relationship between the pituitary and the adrenal 
has become better known. The adrenal gland is 
small and this change occurs between the fifth 
month and term, since comparison of the adrenal 
gland of a developing anencephalus with that of 
a normal fetus up to the fifth month reveals no 
difference. This loss in size and weight is due to 
premature involution of the fetal zone. According 
to Benirschke,'® this premature involution is due 
to the failure of fetal luteinizing hormone owing to 
a defective hypothalamus. According to Nichols," 
the fetal zone does form cortical hormones, but 
this activity is independent of ACTH. 


DIAGNOSIS 


The diagnosis on physical findings alone is 
difficult. Absence of fetal head, inability to deter- 
mine accurately the presenting part, abnormal pre- 
sentation of fetal head, convulsive fetal movements, 
peculiar changes in the fetal heart rate, sluggish 
movements of the fetus, and acute hydramnios 
are the physical signs of anencephaly. Not many 
anencephalics are diagnosed before delivery on 
physical findings alone. Acute hydramnios is really 
the clue. It represents the failure on the part of 
the anencephalic infant to swallow liquor amnii’* 
and it occurs in between 30 and 70% of cases. When 
it occurs, radiological examination is carried out 
to determine the presence or absence of fetal 
abnormality, and the diagnosis becomes apparent. 
Case™® (1917) is cited as the first to make the 
diagnosis ante partum by radiological examination. 
Swanson’s six cases diagnosed ante partum were all 
discovered because of radiological examination in 
patients with acute hydramnios in the last 
trimester.** 


TREATMENT 


Treatment is early termination of pregnancy 
if at all possible, by conservative means. The 
deformity is incompatible with life, and to prolong 
the pregnancy to term is unnecessary for the child 
and difficult for the mother. In this patient, hys- 
terotomy and sterilization were carried out because 
of her past history. 
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SUMMARY 


An unusual case of repeated anencephaly in a 
young woman is reported, followed by a discussion on 
incidence, etiology, pathogenesis, diagnosis and treat- 
ment. The probable basic pathological feature is 
abnormal angiogenesis of the brain with failure in 
development of the neural tissue due, in this case, 
to defective germ plasm. After at least four successive 
pregnancies resulting in anencephaly, hysterotomy with 
sterilization before term was carried out. 


I would like to thank Dr. George Robson, gynecologist, 
Victoria, for his advice in this case. 
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MEIGS’ SYNDROME WITH 
REPORT OF A CASE 


SAMUEL NORRIS, M.D.,* and 
J. J. CHESNIE, M.D.,+ 
Toronto 


MEIGS’ SYNDROME is composed of the presence of 
a solid ovarian tumour, benign in nature and asso- 
ciated with the presence of ascites and hydro- 
thorax. Meigs would include in this group the 
comas and granulosal cell tumours because these 
are mixed tumours with fibrous tissue formation. 
Excluded are all malignant or essentially cystic 
tumours of the ovary, though they might be asso- 
ciated with ascites and hydrothorax. The im- 
portance of distinction is great, as all cases of 
Meigs syndrome are curable if recognized and 
operated upon in time. No solid ovarian tumour, 
with peritoneal and chest fluid, should ever be 
allowed to be relegated to the category of inoper- 
able malignancy without the benefit of a definite 
tissue diagnosis. Operation is mandatory in all 
such cases. 

Meigs first described this condition in 1937, and 
his name was tacked on to this syndrome by 
Rhoads and Terrell, who operated on just such 
a case that year. Meigs again called the attention 
of the profession to the condition in 1940 and 


*Department of Obstetrics and Gynecology, New Mount 
Sinai Hospital, Toronto, Ontario. 
+Department of Medicine, New 
Toronto. 


Mount Sinai Hospital, 
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1954 by his classical contributions on this subject. 
In the latter year he reviewed the literature and 
accepted 84 cases as meeting the criteria of the 
syndrome. 


SIGNS AND SYMPTOMS 


(1) There is a solid tumour, apparently arising 
from the pelvis. (2) Ascites and hydrothorax are 
present with resultant symptoms—dyspncea, cough, 
weakness, loss of weight, poor appetite and cedema 
of the legs depending on the extent of the fluid 
accumulation in the serosal cavities. (3) Radio- 
graphs of chest substantiate the presence of fluid. 
(4) The condition is usually post-menopausal, and 


‘is unaffected by marital status or parity. (5) Before 


removal of the tumour, fluid will recur after para- 
centesis. After removal of the tumour, fluid dis- 
appears in 3-14 days and will not recur. (6) Re- 
moval of the tumour is followed by prompt 
recovery from all symptoms. (7) The clinical course 
is afebrile. 


ASCITES AND HyDROTHORAX 


The fluids in the abdomen and chest are the 
same, and their quantity is not dependent on the 
size of the tumour. Hydrothorax occurs in the right 
chest in 75% of cases, in the left chest in 10% 
of cases, and bilaterally in 15% of cases. The 
fluid is a transudate and the mechanism of its 
formation is unknown. The favourite theory is 
that it transudes from the ovarian growth into 
the peritoneal cavity and into the chest via trans- 
diaphragmatic channels. It is clear and amber, with 
a specific gravity varying from 1.010 to 1.017. It is 
sterile on culture and negative to the Papanicolaou 
smear, and may occasionally be bloody. Section of 
the growth may show cyst-like areas that are ac- 
tually necrotic cavitation as they have no cellular 
lining. The fibromas may be small or large, and 
at times bilateral. 

Meigs, in his review of the 84 cases in 1954, 
found that 79 patients were well with no recurrence 
after operation, 4 patients had died without oper- 
ation, and one had succumbed to some inter- 
current disease. 

To the cases reported we wish to add a report 
of a 73-year-old woman showing the classical signs 
and symptoms of the disease. The diagnosis was 
made preoperatively and confirmed at the oper- 
ating table by quick-section. It was further con- 
firmed by the rapid recovery of the patient and 
the prompt disappearance of the hydrothorax as 


‘demonstrated by preoperative and postoperative 


chest films. 


The internist first saw this 73-year-old patient on 
April 18, 1957; her chief complaint then was lower 
abdominal soreness of three weeks’ duration. This 


soreness was constant and unrelated to food. There 
was some dyspnoea on exertion. She had also noted 
an increase in the size of her abdomen during the 
past year. 
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Fig. 1. 


The patient’s appearance was in keeping with her 
stated age and there were the usual signs of moderate 
arteriosclerosis. The right chest showed signs of pleural 
effusion, confirmed by fluoroscopy and chest radio- 
graph. Her blood pressure was 140/80 mm. Hg and 
pulse 88. Abdominal examination disclosed a large, 
protuberant abdomen in a thin female. Pelvic exam- 
ination revealed a large, hard, movable mass, 
apparently ovarian in origin. The uterus was small 
and behind this mass; there was a small amount of 
cervical erosion. Ascites could not be demonstrated 
clinically. Laboratory investigation showed a hzemo- 
globin of 12.5 %, red cell count 4.6 million per c.mm. 
and white cell count 12,500. The patient was admitted 
for operation, with a diagnosis of Meigs’ syndrome. 





Fig. 2. 
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On April 30, the abdomen was opened through a 
lower midline incision. A large, hard, movable mass, 
originating from the right adnexa and apparently 
replacing the right ovary, was removed. The uterus 
was normal and the left ovary normal in size and 
appearance. There was about 200-300 c.c. of clear, 
non-sanguineous fluid in the peritoneal cavity. 


The specimen, which measured 22 x 12 x 7 cm., 
was opened by the pathologist and a quick-section 
made, a tissue diagnosis of fibroma confirming the 
clinical diagnosis. The surface of the specimen was 
shiny, pearly-white and non-perforated, with some 
subserous areas of hemorrhage. On section it was 
multi-lobulated, and firm to hard in consistency. There 
were areas of hemorrhage. In some areas the tissue 
was’ gelatinous. Microscopically, the spindle cells 
showed no evidence of malignancy, and the only 
change in some areas was that of degeneration and 
hemorrhage. Final diagnosis: Large fibroma of ovary 
with degeneration and focal hzmorrhage. 


This patient had an uneventful postoperative course, 
being discharged in good condition and with her 
abdomen well healed on the 8th day. Radiographs of 
the chest taken about one week postoperatively showed 
complete disappearance of the pleural effusion. When 
the patient was seen again on May 21, 21 days 
after operation, all findings were normal. 


SUMMARY 


Meigs’ syndrome is that of a benign ovarian growth 
accompanied by ascites and hydrothorax. 

As it is always curable by removal of the growth, 
early distinction from an apparently inoperable ovarian 
growth with ascites and hydrothorax is important. 


A case report is presented, demonstrating the 
classical signs and symptoms with substantiation of 
the diagnosis by prompt recovery and disappearance 
of the ascites and hydrothorax after operation. 


RESUME 

Le syndrome de Demons-Meigs consiste en une tumeur 
ovarienne accompagnée d’ascite et d’hydrothorax. On peut 
invariablement le guérir en enlevant.le thécome. I] importe 
donc d’en faire le diagnostic précoce et de le distinguer 
des tumeurs ovariennes inopérables. 

L’auteur rapporte le cas d’une femme de 73 ans qui 
présentait le tableau clinique classique et chez qui le 
diagnostic fut d’ailleurs confirmé par une convalescence 
rapide et la disparition de Ilascite et de lhydrothorax 
aprés l’intervention. 


SOLITARY LIVER NODULES 
(FOCAL CIRRHOSIS ) 


On rare occasions, a tumour of the liver may be thought 
by the surgeon to be a metastatic carcinoma and deprive 
the patient of a definite operation, though the lump is in 
reality not cancerous. Two cases are reported from the 
Toronto General Hospital of a lesion the authors (Sherry,. 
Macdonald and Anderson, Brit. J. Surg., 45: 581, 1958) 
prefer to call focal cirrhosis, though others have called the 
same thing adenoma, benign hepatoma, hamartoma, or 
solitary hyperplastic nodule. There seems to be no dis- 
tinctive sex or age incidence and most are found incidentally 
at operation or autopsy. The tumour may vary in size, being 
relatively larger in children, and be shelled out of a fibrous 
capsule. Under the microscope it is like portal cirrhosis. 
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EPIDURAL ANAESTHESIA IN 
ANURIA FOLLOWING HAEMOLYSIS 


K. HELLMANN, M.D., Toronto 


‘ 


WHEN RED BLOOD CELLS are exposed to water they 
swell and lose their contents. Hemoglobin escapes 
into the serum, and acute tubular nephrosis, 
oliguria or anuria follows. If only a small degree 
of hzmolysis occurs, the patient may recover. In 
other cases the oliguria or anuria will end fatally. 
For early diagnosis a specimen of blood should 
show free hemoglobin in the serum. This may be 
recognized only in the first few hours. 


Anuria following hamolysis is due to ischemia 
of the renal cortex as a result of diversion of the 
blood through the juxtamedullary glomeruli. The 
filtration rate is reduced and reabsorption of the 
small volume of filtrate is complete. Experiments 
by Trueta have shown that this response of the 
renal artery is absent if the splanchnic nerves have 
been previously divided." ‘ 


The following is a report of immediate inter- 
ruption of sympathetic nerve impulses by epidural 
anzsthesia in a patient who suffered massive heemo- 
lysis when water, used as irrigating fluid, entered 
the circulation via opened prostatic veins during 
transurethral resection of the prostate.® 


A 62-year-old white man was admitted to the New 
Mount Sinai Hospital in Toronto on February 15, 
1958, for transurethral resection of the prostate. His 
general physical condition was excellent, except for a 
mild hypertension of the order of 150/100 mm. Hg. 
Urinalysis was normal; hemoglobin 107%; white blood 
cell count 6400 c.mm.; NPN (non-protein nitrogen) 
42 mg. %. On February 17, the patient was given 
Demerol 75 mg., Phenergan 50 mg., hyoscine grains 
1/150 at 7 a.m. On arrival in the operating room at 
8 a.m. he was well sedated, awake and co-operative. 
Blood pressure was 120/80, pulse rate 82. He had a 
spinal anesthetic in the sitting position with Ponto- 
caine (tetracaine) 10 mg. plus glucose 100 mg. Spinal 
puncture showed clear fluid; there was no parzesthesia. 
A few minutes later a transurethral resection was 
started. During the procedure, there was less than 
300 c.c. of blood loss, which required no replace- 
ment. The patient’s general appearance, blood pressure 
and pulse rate remained unchanged until 9 a.m., when 
the blood pressure rose to 180/100 without any change 
in pulse rate. The patient complained of some nausea, 
developed marked pallor, and became semistuporous. 
Hzmolysis due to the water used as irrigating fluid 
was suspected. After exclusion of complications in the 
surgical area, completion of the operation was hastened 
and the patient was transferred to the recovery room. 
On arrival there at 9.35 a.m. the patient appeared 
pale and semistuporous, and had a blood pressure 
of 190/120. A blood sample was sent to the laboratory 
for examination and showed a serum Hb. of 2%, which 
confirmed the diagnosis of hemolysis. At 10 a.m. no 
urinary output could be detected. The patient was 
given Solucortef (hydrocortisone) 100 mg. intra- 
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venously and an epidural catheter was inserted at 
the level of T 10 and directed upward for two seg- 
ments. An injection of 20 c.c. of Xylocaine (lidocaine) 
0.5% was made through the epidural catheter and 
was followed by 15 c.c. every three hours. The blood 
pressure then fluctuated between 120/80 and 180/100 
and settled at 6 p.m. at 150/90. At this time — eight 
hours after the first epidural injection of Xylocaine — 
there was an output of 150 c.c. of bloody urine, the 
patient’s colour was good and he was fully conscious. 
Urinary output between 6 p.m. and 8 a.m. was 
2400 c.c., and the epidural catheter was removed at 
8 a.m. During the following 24 hours there was a 
urinary output of 4450 c.c. On February 20, three 
days after operation, the haemoglobin was 79%, a drop 
of 28% from the preoperative level of 107%. The 
patient then made an uneventful recovery and was 
discharged from hospital on February 27, 1958. 


DIscussION 


A case of hemolysis due to water entering the 
circulation is presented. Serious sequelz were 
probably prevented by epidural anzsthesia, which 
paralyzed the sympathetic vasoconstrictor nerves 
to the kidneys, causing dilatation of the renal 
arteries and improving renal ischemia and urinary 
output. It is suggested that blockage of the sym- 
pathetic nerve supply to the kidneys by epidural 
anesthesia might be a useful adjunct in the treat- 
ment of those cases of oliguria or anuria which are 
due to constriction of the renal vascular system.’ 


25 Forest Ridge ‘Drive, 
Toronto 19, Ont. 
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SKIN FINDINGS IN ANAPHYLACTOID 
PURPURA (ALLERGIC ANGIITIS) 


A series of five cases is presented by Winkelmann (Proc. 
Staff Meet. Mayo Clin., 33: 277, 1958) to illustrate a clinical 
form of purpura based on a necrotic reaction of the walls 
of cutaneous blood vessels. This reaction may be acute or 
chronic, and it reflects the underlying acute necrotic or 
chronic granulomatous degeneration of the dermis. Skin 
biopsy indicates the diagnosis. The relationship of the 
cutaneous changes to those in other organs is stressed. 
Bleeding into any organ system may occur and should be 
expected. 

The cause of this reaction remains unknown. Many cases 
of purpuric dermatitis medicamentosa fall into this category. 
One instance of such a reaction to diphenhydramine 
(Benadryl) hydrochloride has been encountered. 

A conservative approach to treatment is possible in 
many cases, employing rest and supportive measures. If 
local hemorrhage becomes intensified, steroid therapy is 
mandatory and should be used vigorously. 
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THE EFFECTS OF TRIAMCINOLONE 
(ARISTOCORT) AND 6-METHYL- 
PREDNISOLONE (MEDROL) ON 
SOME SKIN DISEASES 

A THERAPEUTIC NOTE 


F. KALZ, M.D., Montreal 


THE LONG-TERM CONTROL of atopic dermatitis and 
other chronic skin diseases with adrenocortical 
hormones has not always been satisfactory in the 
past; clinical trials of the newer anti-inflammatory 
hormone preparations are therefore indicated. An 
ideal preparation should be free of side effects, 
it should have an efficient anti-inflammatory action, 
and this action should preferably be selective for 
the particular type of effect desired. Only such 
selective action would enable us to keep the 
therapeutic dose below the level at which other 
hormone effects become apparent. 

Earlier reports’? indicate that triamcinolone 
(Aristocort) is, by weight, about two and a half 
times as effective in the control of allergic mani- 
festations and of inflammatory skin disorders as 
its parent substance prednisolone, while no dif- 
ference was observed in the dosage required to 
control rheumatic disorders. 

A greater efficacy per weight unit does not, in 
itself, constitute any particular advantage; some 
cortisone derivatives have been shown to be effec- 
tive in very small dosage, but their side effects were 
more distressing than those of the parent sub- 
stance in higher dosage. Triamcinolone does not 
cause sodium retention; on the contrary, sodium 
removal and a diuretic action have been noted in 
both animal and man. Apart from this unique 
property, it is as liable to cause side effects as the 
other corticosteroids, and seems to be particularly 
prone to cause epigastric pain. In some patients it 
produces a syndrome not observed with the other 
corticosteroids, consisting of headaches, dizziness, 
drowsiness and muscular weakness. 

6-Methylprednisolone* appeared to be more 
effective than prednisolone but somewhat less 
than triamcinolone; on the other hand; it is reported 
to cause fewer side effects than any of the other 
corticosteroid hormones. 


TRIAMCINOLONE 


We have used triamcinolone (Aristocort) in the 
treatment of 48 patients; 21 of these had been 
previously treated with prednisolone. Treatment 
was started with a daily dose of 20 mg. of triam- 
cinolone and this dose was maintained from two 
to five days, according to the severity of the disease 
and the promptness of the therapeutic response.* 
This dose was then reduced by 4 mg. every 48 
to 72 hours, until the minimal effective dose was 
found, which was then continued as a maintenance 
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dose. The patients have been followed up for from 
one to five months. 


The response after one week’s therapy was 
most satisfactory in the eczema-dermatitis group. 
The acute inflammatory. phase was controlled and 
the pruritus diminished or disappeared in all cases. 
The patient with pemphigus became free of symp- 
toms after two weeks’ therapy and the patient with 
alopecia areata showed partial regrowth of hair 
after one month. The response of the six psoriatic 
patients was less satisfactory. Two patients with 
an erythematous, pruritic, flexor type of psoriasis 
showed considerable improvement after two weeks’ 
treatment, and local therapy, which previously has 
been without effect, could be reintroduced. An 
anti-inflammatory effect was also evident in a 
patient with a widespread pustular psoriasis but 
high dosage was required and relapses could not 
be prevented. Three patients with widespread 
psoriasis vulgaris failed to respond at all. 

Since the majority of the patients selected for 
treatment with triamcinolone suffered from atopic 
dermatitis and other chronic relapsing diseases, the 
question of a safe and effective maintenance dose 
was considered the main issue. In 21 of a group of 
24 patients with atopic dermatitis a satisfactory 
maintenance dose could be established; in three 
cases therapy was discontinued because of side 
effects. The average dose required was less than 
6 mg. daily. The highest maintenance dose neces- 
sary was 8 mg. daily, but the condition in 11 
patients was satisfactorily controlled with only 
4 mg. daily. In two cases all therapy could be dis- 
continued after about one month, since a full 
remission had occurred. There was a compar- 
able response in the 16 patients with various 
forms of dermatitis, but a larger percentage of 
this group achieved a cure or a full remission. 
The patient with pemphigus has been kept entirely 
free of symptoms for over five months, still using 
8 mg. daily. The patient with alopecia areata has 
been on a maintenance dose of 8 mg daily. Any 
attempt to reduce this dosage was followed by 
renewed hairfall. The treatment was discontinued 
in all cases of psoriasis, in two because a partial 
remission had occurred after one month’s therapy, 
in the others because of unsatisfactory response. 
Considering all patients in all diagnostic groups, 
a total of 24 have been maintained on triamcinolone 
therapy for a prolonged period of time. The aver- 
age maintenance dose is 6 mg. daily. Twenty of 
these patients have had prior steroid therapy 
prednisolone); it appears that triamcinolone is 
clearly superior to the previous therapy in 19 in- 
stances. The patients required an average mainten- 
ance dose of 15 mg. of prednisolone a day, and 
the control of symptoms was less complete with 
this dosage than with an average of 6 mg. of 
triamcinolone. 


Untoward side effects occurred in eight patients; 
four complained of severe epigastric pain which 
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TABLE I. 


Response of 














Average maintenance 











No. of patients symptoms , dose 
Changed : 
from Not Remission Changed 
Total on previous Satis- satis- Predniso- or Side to 
Diagnosis Aristocort steroid factory factory lone Aristocort cure effects Medrol 
Atopic dermatitis ...... 24 16 24 0 15 6 2 4 + 
mg. mg. daily 
Eezematous eruptions of 
unknown cause, sebor- 
rhoeic dermatitis... .. 13 3 13 0 15 6 8 3 1 
mg. mg. daily 
Dermatitis venenata and 
contact dermatitis... . 3 0 3 0 - - 3 0 0 
DO RiSwxGbdaceas 6 1 3 3 Could not be 3 0 0 
established Partial 
remission 
PE 5s sce os 1 1 1 - 20 8 0 0 0 
mg. mg. daily 
Alopecia areata........ 1 0 1 0 — 6 0 1 1 
mg. 
Total No. of cases...... 48 21 45 3 16 8 6 


persisted even on a dosage as small as 2 mg. daily 
but which disappeared at once when therapy was 
discontinued; antacids gave some relief but did not 
completely control this pain. One of these patients 
with severe epigastric pain showed x-ray findings 
indicating a reactivation of a duodenal ulcer. Four 
patients complained of headaches, dizziness and 
drowsiness, and one of cramps in the legs. Among 
the minor side effects was hyperhidrosis in two 
cases, and a mild acneiform eruption on the chest 
and back in a young woman. In one case a re- 
lapse of a herpes simplex occurred which was 
unusually severe and involved more than half of 
the face. 


6-METHYLPREDNISOLONE 


In six patients who showed side effects with 
triamcinolone, 6-methylprednisolone (Medrol) 
was substituted and was well tolerated in all in- 
stances. A number of patients (not included in the 
above table) were treated with 6-methylpredniso- 
lone alone; it was our impression that at least one- 
third higher dosage was required to obtain the 
same effect as with triamcinolone. Two of these 
patients complained of dizziness and _ tiredness; 
36-methylprednisolone (Decadron) was substituted 
and well tolerated. 


SUMMARY 


Forty-eight patients with severe atopic dermatitis and 
other severe and distressing dermatoses were treated 
with triamcinolone (Aristocort) ; 21 of these patients had 
previously been on steroid therapy (prednisolone). The 
patients in the dermatitis group could be maintained 
satisfactorily on an average daily dose of less than 
6 mg. This compares favourably with an average of 
15 mg. prednisolone required previously, to obtain 
comparable results. Of six patients with psoriasis 
treated with triamcinolone, only two showed a satis- 
factory response. 


In eight cases, untoward side effects occurred. 
Epigastric pain occurred in four patients, one of whom 
showed a reactivation of a duodenal ulcer, and four 
patients complained of headaches and dizziness. In ad- 
dition, two cases of hyperhidrosis and one case of mild 
acneiform eruption were seen. 6-Methylprednisolone 
(Medrol) was substituted for triamcinolone in six 
patients and was tolerated without complaints. Triam- 
cinolone offers the following advantages: It does not 
cause sodium retention, it rapidly controls the in- 
flammatory phase of skin diseases and the effective 
maintenance dose is low; its disadvantage. is the high 
incidence of minor side effects. It is felt that 6- 
methylprednisolone is less potent, but less prone to pro- 
duce side effects. Still further observation time, parti- 
cularly with regard to possible untoward reactions, 
over prolonged periods will be necessary before a 
definite opinion can be given on the value of these 
drugs in the long-term management of atopic 
dermatitis. 


The Aristocort used in this series was donated by 
Lederle Laboratories Division, Cyanamid of Canada Ltd., 
Montreal; the Medrol by the Upjohn Company of Canada, 
Toronto; the Decadron by Merck and Co., Ltd., Montreal. 


Forty-two patients were observed in the private practice 
of the author, two in the dermatological outdoor depart- 
ment of the Royal Victoria Hospital in Montreal, and four 
cases were contributed by Dr. Paul Telner in Montreal. 


Suite 620, 1414 Drummond St., 
Montreal, Que. 
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A NEW INFRARED IMAGING 
DEVICE* 


R. N. LAWSON, M.D.,+ Montreal 


THE TREMENDOUS PROGRAM of military weapon 
development is steadily pushing back existing 
scientific barriers. The various operational missile 
projects have intensified research into the infrared 
portion of the electromagnetic wave spectrum, and 
many substantial gains are now available and ready 
for practical applications. The “Side Winder’, an 
air-to-air navy operational missile, is a heat-seeker 
with a built-in scanning mechanism. The American 
Air Force Hughes’ Falcon model 2 missile also 
depends on its heat detection mechanism for guid- 
ance. Efficient military surveillance systems for 
night photography and camouflage exposures have 
been available for some time. However, the rigid 
and sometimes unjustified degree of military 
classification in some instances stifles advancement. 

Infrared photography by means of photographic 
emulsions has been used by the medical profession 
for many years, and there is an extensive literature 
on this subject..? This technology is severely 
limited by the fact that the film emulsions are 
sensitive only at the extreme short end of the infra- 
red spectrum. In addition this type of photography 
utilizes only the radiation reflected by the object. 
The essence of the problem is the conversion (or 
modulation) of invisible infrared electromagnetic 
waves into visible wavelengths. 

The process of electronic thermal imaging differs 
from what is commonly known as_ infrared 
photography in that it detects only the radiation 
emitted by the object under observation. While this 
method is limited by the, physical fact that heat 
radiation is a purely surface phenomenon, there 
are many practical and potentially useful applica- 
tions in medical evaluations and investigations. 

The actual temperature of an object determines 
the spectral distribution and magnitude of its 
emitted radiation. Thus it is possible for thermal 
radiation detectors to indicate the quantity of heat 
emitted from an imaged surface and thereby de- 
termine its temperature. 

We have been particularly interested in the 
application of this technique for several years in 
the study of breast pathology and in the effects 
of various chemicals on the abnormal heat patterns 
that are associated.* The device we are now using 
appears to be of sufficient value to warrant a 
description. 

Since the only detecting elements sensitive to 
far infrared energy are single element cells, 
scanning of the body surface must be accomplished 
by mechanically moving a mirror in such a manner 
as to “look” at each point on the body. At any 
Skokie, 


*Manufactured by Radiation Electronics Corp., 


Illinois. 
Department of Surgery, Royal Victoria Hospital, and De- 
partment of Experimental Surgery, McGill University. 
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INFRARED IMAGER 


DIAGRAM OF 


Fig. 1 


instant during the scan, the infrared energy radiated 
from the point on the body at which the scanning 
mirror is “looking”, is reflected on to a parabolic 
mirror, thereby focusing the energy from a point 
on the object on to the infrared detecting cell (see 
Fig. 1). Infrared detecting cells are of different 
types. Thermopiles, which are groups of thermo- 
couples, may be adequately heat sensitive, but 
unfortunately have a slow response time. Ordinary 
thermistors have the property of extraordinary 
changes in electrical resistance with slight tempera- 
ture variations, but have inherent sensitivity and 
response time limitations. 

The detector cell we are employing is composed 
of highly purified indium antimonide mounted on 
glass behind a sapphire window which is trans- 
parent to infrared. This cell is a solid state device 





Fig. 2.—Infrared imager termed the “Thermoscan”’, 
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Fig. 3.—Warm imprint of hand that Fig. 4.—Advanced carcinoma of breast Fig. 5.—Irregular edges in pattern are 


was placed on wall for a few seconds. with ulceration. 





Fig. 6.—Benign solid tumour of Fig. 7.—The warmer area has a 


right breast. smooth outline. 


and is photo-conductive, that is, the resistance 
changes with the amount of radiant energy incident 
upon it. It is a quantum rather than a straight 
thermal detector and one of its chief features is a 
response time of less than one microsecond. 


The signal being measured is interrupted by a 
chopper blade at a rate of 1200 times per second, 
causing an alternating voltage which is then 
amplified electronically about 10,000,000,000 times. 
The varying signal output, thus produced, 
is directly proportional to the incoming heat radia- 
tion. This signal controls the brightness of a glow 
modulator tube which scans a three by four inch 
(7.5 x 10 cm.) polaroid film for a permanent record. 
In this fashion each point on the body can be 
accurately represented by a conjugate point on the 
film. Thirty seconds are required for scanning a 
complete field of 90 lines. The optical system on 
our device has a wide-angle view and provides a 
three-inch depth of focus at an object distance of 
42 inches (1.05 m.). The field of view measures 12 
by 18 inches. On the film, white represents “hot” 
and black represents “cold”, while six to eight 
intermediate shades of grey depict corresponding 
intermediate temperatures. 


The overall temperature range of the instrument 
as illustrated on the film is adjustable from about 
0.5° C. to 20° C. with a temperature sensitivity of 
0.1° C. To compensate for gross variations in body 
temperatures, a mean temperature offset is pro- 
vided to adjust the average reading about which 
the variations occur. In addition to production of 
thermal images on photographic film, there are 
three alternate methods of using the instrument: 


1. The scanning mirror may be positioned and 
then allowed to remain stationary at any point in 


characteristic of breast cancer. 





Fig. 8.—Surface heat pattern of normal 
breast. 


the normal field of view. A pointing light built 
into the instrument shows precisely the point on the 
body being viewed. Temperature variations of the 
body at the focal point may be observed on a 
meter or recorder. 


2. A vertical strip approximately 0.25 inch wide 
and 12 inches high may be scanned at a rate of 
three lines per second and the temperature varia- 
tions along this line observed as amplitude varia- 
tions on a standard oscilloscope. 


3. A slow (30 sec.) horizontal scan of a line 0.25 
inch high and 18 inches long can be made and 
the temperature variations along this strip ob- 
served on a standard pen recorder. In this mode of 
operation, variations of about 0.01° C. can be 
observed. 


The instrument which has been described is of 
sufficient value to warrant its immediate applica- 
tion in many medical fields. 


REFERENCES 


1. CLARK, W.: Photography by infrared, John Wiley & Sons, 
Inc., New York, 1946. 

2. United States, Technical Information Division: Infrared 
in relation to skin and underlying tissue, a bibliography 
prepared by U. Fleck, Library of Congress, Washing- 
ton, D.C., 1952. 

3. LAWSON, R.: Canad. Serv. M. J., 13: 517, 1957. 





CHANGE OF ADDRESS 


Subscribers should notify the Canadian Medical Associa- 
tion of their change of address two months before the date 
on which it becomes effective, in order that they may receive 
the Journal without interruption. The coupon on page 
70 is for your convenience. 








404 Eprroriats AND COMMENTS 


Che Canadian Medical Association 


Journal 


al 


published twice a month by 
THE CANADIAN MEDICAL ASSOCIATION 
Editor: S. S. B. Gitper, T.D., M.B., B.Sc. 
Managing Editor: T. C. Rourtey, M.D., F.R.C.P.[C.] 
Assistant Editor: M. R. Durresne, M.D. 
Editorial Offices: 150 St. Grorcre St., ToRONTO 


(Information regarding contributions and advertising will 
be found on the second page following the reading material.) 





Goop PRESCRIBING 


The Victorian medical student learned from his 
teachers an elegant and complicated system of 
prescribing which he often adhered to for the rest 
of his professional life, on the principle that what 
was good enough for his medical school was good 
enough for his patients. This system of faithful 
copying out of hallowed and traditional formule 
continued with some embellishments and a fair 
amount of weeding out by the newly arrived and 
iconoclastic pharmacologist until the beginning, less 
than twenty-five years ago, of the veritable revolu- 
tion in therapy which still rages with undiminished 
vigour. 

It is nowadays asserted that the prescribing of 
the practitioner has also undergone a revolution in 
its philosophy, partly because a new factor—inten- 
sive advertising by pharmaceutical firms—has en- 
tered into the field. His university teachers still 
urge caution and conservatism in prescribing, but 
as Garb’ has recently pointed out, “apparently 
such advice is not followed widely enough, as 
judged by the success of many pharmaceutical items 
of dubious value”. Fastier? puts the matter in 
another way when he says, “It is easy to make the 
double error of overestimating the influence of the 
university teacher and underestimating that of 
various other individuals with whom the medical 
student will come in contact before he settles down 
to practise medicine himself.” He might have added 
“and for the rest of his life”! 

In other words there seems to be a divorce be- 
tween the therapeutics of the medical school, where 
the old and unromantic reliables of pharmacology— 
digitalis, morphine, atropine and so on—are used 
and taught about, and the doctor’s office where the 
unfortunate young doctor is assailed from all angles 
by information on a variety of products hitherto 
unknown to him. From a drab black and white 
world of cold science he emerges into a bright land 
of glorious Technicolor. Now some of the things in 
that world are real, for many of the therapeuttc 
advances of the past two decades are due to the 
initiative of truly ethical pharmaceutical firms. But 
alas, others are not so real, and it is difficult in this 
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glittering world to distinguish one from another. 
How then can the young practitioner be helped to 
distinguish the gold from the dross in pharmaceu- 
tical advertising? 

Two suggestions have recently been made in the 
medical press. Fastier of Otago, New Zealand's 
medical school, makes the point that the time to 
learn really sensible prescribing is after the stu- 
dent has acquired a broad knowledge of medicine. 
He does not feel that more pharmacology at the 
undergraduate level would be helpful, but that 
there is an “urgent need for postgraduate educa- 
tion in the subject”. Noting that “good prescribing” 
means different things to different people (for ex- 
ample, it means “cheap prescribing” to those who 
administer New Zealand’s National Health Ser- 
vice ), he thinks that for sound postgraduate educa- 
tion repeated refresher courses are needed. There 
is no doubt that in Canada this advice has already 
been followed; reviews of therapeutic advances are 
a good drawing card at medical meetings, and even 
better are the question and answer periods where 
the practitioner can get advice on his personal 
problems. 

Garb, a pharmacology teacher at Albany Medical 
College, has carried the matter a stage further and 
credited his students with greater critical powers 
than Fastier does. He tested the reactions of his 
students to drug advertising by collecting all the 
advertising received during two months by a faculty 
member, and having this thoroughly analyzed by 
volunteer students. Individual students compared 
manufacturers’ claims with available journal in- 
formation, assessed both the drug and the adver- 
tising, and then discussed their assessment with the 
faculty. It is a tribute to the students (or perhaps 
to the faculty) that their assessments of advertised 
drugs or mixtures coincided almost exactly with 
those of the faculty. In his report on the project 
Garb and his students make many good points 
which both physicians and pharmaceutical manu- 
facturers would do well to study. The project 
appears to have achieved its object, for we are told 
that at its close “the students indicated a marked 
increase in skepticism concerning the validity of 
advertising claims”. 
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Editorial Comments 


TUBERCULOSIS—TREATMENT AND CONTROL 


Little more than a decade has passed since 
streptomycin was first found to be effective in the 
treatment of tuberculosis, and the past ten years 
have witnessed what might almost be described as 
a revolution in the control and management of this 
disease. Revolutions suffer from a_ well-known 
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tendency to overshoot their marks, either by. virtue 
of their own momentum or as the result of mis- 
guided overenthusiasm of individuals who pride 
themselves in being avant garde at any cost. It is 
part of our responsibility as physicians to stop from 
time to time, look back, and ascertain whether we 
are proceeding with adequate restraint and caution, 
or whether we are merely being “modern” for 
modernity’s sake; or in military parlance, whether 
we are not “overextending our supply lines.” 

In the minds of certain thoughtful physicians, 
specializing in both the treatment and control of 
tuberculosis, there is a small, but significant and 
growing suspicion that such may actually be the 
case. A recent World Health Organization Tech- 
nical Report,! while dealing primarily with chemo- 
therapy and chemoprophylaxis in tuberculosis con- 
trol, supports this view, at least by implication. 
The study group responsible for this report includes 
such internationally known figures as Drs. Walsh 
McDermott and Carroll E. Palmer of the U.S.A., 
Dr. P. D’Arcy Hart of England, Dr. G. Canetti of 
France and Dr. A. Omodei-Zorini of Italy, all of 
whom are considered to be pre-eminent in their 
fields, and certainly not addicted to loose thinking. 


The study group responsible for this report 
recognizes that tuberculosis is a problem of varying 
significance in different areas, and that the control 
procedures suitable for geographical areas with 
certain degrees of tuberculosis prevalence may not 
indeed be suitable for areas with different degrees 
of prevalence. They therefore consider that “the 
sound planning of a tuberculosis control program 
today must be based on prevalence surveys for 
tuberculosis, so planned and so conducted that the 
extent and nature of the tuberculosis problem in the 
different population groups will be disclosed with 
sufficient reliability.” It may temper the enthusiasm 
of advocates of one or other technique of determin- 
ing tuberculosis prevalence to note the agreement 
of the study group that “no one of the techniques 
available for prevalence surveys (i.e., tuberculin 
testing, mass roentgenography, sputum examina- 
tions) is sufficiently established as completely sat- 
isfactory to permit abandonment of any of the 
others.” 


Of recent years, there has been a tendency to 
minimize the importance of hospital or sanatorium 
treatment for tuberculosis, to recommend home 
treatment with much more enthusiasm than was 
the case in the past, to depend upon out-patient 
facilities for tuberculosis management and, in 
general, to stress the ambulatory or domiciliary 
method of treatment at the expense of carefully 
supervised hospital treatment. This attitude has 
been coupled with an over-optimistic assessment 
of the extent to which the “tuberculosis problem” 
has been solved, and of the efficacy of epidemio- 
logic methods by themselves in the eradication of 
tuberculosis. The effect of hospitalization in 


removing from circulation an individual who is 
discharging tubercle bacilli into his environment 
has not been sufficiently emphasized; nor has there 
been sufficient stress placed upon the importance 
of tuberculosis treatment as a factor in tuberculosis 
control. Furthermore, despite the fact that the 
accepted mode of treatment of pulmonary tuber- 
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culosis today involves modified bed rest, antimi- 
crobial therapy, and surgery to excise the lesions 
of irreversible disease, those supporters of am- 
bulatory or domiciliary therapy have understand- 
ably not utilized the surgical aspect of tuberculosis 
management to the extent that would be considered ° 
desirable by most students of the disease. 

The result is that patients are being indiscrimin- 
ately treated on an ambulatory or domiciliary 
basis and are being left with irreversible disease, 
with sporadic discharge of tubercle bacilli into 
their environments and into previously undiseased 
segments of their own lungs, thus resulting in the 
creation of new cases of tuberculosis in other 
individuals and reactivation of disease in them- 
selves. One can detect a slight but unmistakable 
trend toward an increase in the percentage of 
reactivations of tuberculosis during the last few 
years, which may well change from a trickle to a 
flood. This being the case, it is of some interest to 
note that the study group responsible for this tech- 
nical report indicates that antituberculosis chemo- 
therapy should be administered on an ambulatory 
or domiciliary basis, only in “areas with both a 
high tuberculosis prevalence and grossly inadequate 
hospital facilities.” The irony of the situation lies 
in the fact that, as the result of unthinking and 
unwise closure of large numbers of tuberculosis 
beds in an excess of enthusiasm, hospital facilities 
for the treatment of tuberculosis in Canada may 
well become grossly inadequate. If this trend 
continues, the so-called enlightened countries 
of the world, in which tuberculosis treatment and 
control had reached their highest pitch, will fall 
to the same level as the so-called backward coun- 
tries, in which tuberculosis prevalence has always 
been high and hospital facilities have always been 
grossly inadequate. 

The deficiencies of indiscriminate domiciliary 
therapy have been emphasized by many far-seeing 
writers during the past few years. No clear-thinking 
phthisiologist will deny that the accepted mode of 
treatment of pulmonary tuberculosis consists of 
modified bed rest, intensive antimicrobial therapy 
until all reversible disease has disappeared, and the 
surgical excision of disease that has been demon- 
strated to be irreversible. Allen * has stressed this 
point on numerous occasions and has emphasized 
that “drug therapy is merely the tool in the treat- 
ment of tuberculosis, effective for a limited time, 
and if it is not properly used the patient will have 
lost the opportunity for successful resection.” He 
has also, more recently, equated the lack of adher- 
ence to these principles with the occurrence of 
reactivations and states categorically that, “in 
moderately and far advanced disease those patients 
with resection of these serious types of pathology 
have fewer reactivations than those who receive 
drugs only. With anteroposterior tomographs, bron- 
chograpy and bronchoscopy, using right-angle and 
fore-oblique telescopes, most of these serious types 
of disease can be detected, and it is the physician’s 
responsibility to rule out and remove this pathology 
before the patient is discharged.” It is distressingly 
obvious that this ideal in the treatment of tuber- 
culosis cannot be attained by the “office” or out- 
patient management of the disease. 
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It is a well-known observation of those who 
study the research scene closely that many investi- 
gators tend to suffer from “tubular vision”, being 
unable to observe anything that is not directly 
before their eyes; and, in the most extreme cases, 
failing to admit that anything exists other than 
that which is actually in their own line of vision. 
Unfortunately this situation has applied in the 
present-day battle between the proponents of BCG 
vaccination and those of chemoprophylaxis in 
tuberculosis. However, at least two internationally 
known authorities on this subject have assessed the 
possibility of combining both methods of attack in 
an attempt to eradicate tuberculosis. It is of some 
interest to note that both these workers were 
members of the study group responsible for the 
preparation of the World Health Organization 
Technical Report under discussion, namely Dr. 
Canetti and Dr. Omedei-Zorini. The fact that they 
have somewhat divergent views on the subject 
does not detract from its importance, but merely 
adds to its interest. To this should be added the 
fact that Palitz* has shown that, under a combined 
program of BCG vaccination and isoniazid chemo- 
prophylaxis, both allergy and immunity to the 
products of the tubercle bacillus develop almost 
unimpaired. The report makes use of this informa- 
tion in a most desirable “middle-of-the-road” 
manner as most such reports wisely do, suggesting 
that “it might be possible by a potent BCG vaccine 
to protect close associates and treated patients from 
isoniazid resistant and otherwise altered tubercle 
bacilli.” 

All of the foregoing merely indicates that no 
single investigative or specialty group in this field 
has been able to pre-empt the final answer to this 
increasingly vexing problem in the control of tuber- 
culosis; and that a fresh and unbiased re-examina- 
tion of the entire subject is urgently needed. 


S. J. SHANE 
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Diets AND DERMATOLOGY 


“My rash is due to too much acid in the blood 
and so I have stopped eating acid foods.” One 
has heard this said of such diseases as impetigo, 
nickel dermatitis from earrings and pityriasis rosea. 
The whole relationship between diet and nutrition 
and skin diseases is reviewed by Dr. A. L. Lorincz. 
He covers pertinent nutritional factors under the 


headings of obesity, restrictive diets, and defici- 
encies. 


Alimentary obesity may aggravate such condit 
tions as intertrigo, superficial moniliasis, seborrhceic 
dermatitis and psoriasis, Heat, moisture and friction 
are the mechanical factors incriminated. The hyper- 
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hidrosis of obese patients may aggravate pre-exist- 
ing inflammatory dermatoses as well as predispose 
to the formation of prickly heat. The importance 
of loss of weight in the common stasis dermatitis 
and ulcer syndromes is mentioned. 

The use of a low carbohydrate diet in chronic 

furunculosis and hidradenitis is discussed, although 
the author admits that there is no known rationale. 
The low carbohydrate and fat diet advocated in 
acne vulgaris is useful but Lorincz thinks its im- 
portance has been over-emphasized. Hyperlipaemic 
xanthomatosis may be helped by a low fat diet. 
Specific food allergies play only a very limited role 
in causing skin diseases and when they do they 
usually produce urticarial eruptions. 
--Of ‘all the dermatological deficiency diseases, 
only pellagra presents a diagnostic picture. This is 
an acute vesiculo-bullous eruption occurring sym- 
metrically on the exposed surfaces and frequently 
follows exposure to the sun. The disease is sharply 
demarcated and bright red at first; later there may 
be pigmentation and atrophy. Treatment is by 
15 mg. nicotinic acid per day, along with other 
nutritional additives. In general undernutrition the 
skin shows pallor, dryness, reduced elasticity, mel- 
anosis, cedema, purpura, infections, loss of hair 
pigment and dystrophic changes in the hair and 
nails. Protein deficiency causes oedema. The use 
of gelatin for brittle nails still requires further 
controlled investigation. Vitamin A deficiency is 
supposed to show follicular hyperkeratosis and 
keratinizing squamous metaplasia of mucosal sur- 
faces. However, experimental studies of deficiencies 
of this vitamin in man and animals often fail to 
confirm these findings. Also, hypervitaminosis A 
may produce a similar dermatological effect. A 
dose of 100,000 to 500,000 units of vitamin A daily 
is helpful in two rare skin diseases: pityriasis rubra 
pilaris and Darier’s disease. However, in these 
diseases there is no evidence of vitamin A defici- 
ency or disordered metabolism; the effect is pre- 
sumably due to pharmacological action rather than 
replacement therapy. Hypervitaminosis A is more 
common than vitamin A deficiency. It is due to the 
overzealous use of vitamin A or the eating of polar 
bear liver. Thiamin deficiency produces cedema in 
the skin. Riboflavin deficiency is supposed to pro- 
duce perléche, sore magenta tongue, seborrhceic 
dermatitis about nose and scrotum, and vasculari- 
zation of the cornea. In practice, this disease is 
very rare and its various components are fre- 
quently caused by other conditions (e.g. perléche 
due to illfitting dentures ). Vitamin C deficiency has 
the following skin manifestations: purpura, follicu- 
lar keratoses, melanosis and delayed wound heal- 
ing. Vitamin K deficiency has no cutaneous mani- 
festations. Deficiencies of some unsaturated fatty 
acids have not proven to be of value in treating 
skin diseases. Iron deficiency anzemia may be asso- 
ciated with spoon nails. 

Lorinez’s conclusion is that “the overwhelming 
majority of common skin diseases are not signifi- 
cantly connected with dietary or nutritional aller- 
gies or deficiencies.” RoBERT JACKSON 
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RECENT STUDIES OF EXPERIMENTAL SHOCK 


Indicative of the importance that the United 
States Army puts on basic medical research is an 
instructive series of articles' on the study of various 
responses to therapeutic measures in experimental 
shock from massive wounds. These were produced 
at comparable sites in the hind-quarters of a siz- 
able number of goats by detonation of cylindrical 
tetryl pellets. Approximately 100 per cent soft tissue 
damage from the pelvic brim downward would 
result in addition to bony comminution. A mean 
survival time of 18.9 hours was observed in the 96 
animals used in one control group, and 19.57 hours 
in another group of 117 animals. 

Various groups were studied and many interest- 
ing observations made. It was demonstrated that 
loose dressings, as employed in the standard pre- 
parations, had no advantage over the omission of 
all dressings as gauged by the survival of the 
animals. The superiority of the pressure dressing 
is suggested by the prolonged survival time. As 
might be expected, postural changes or manipula- 
tions shortened the survival time. This response is, 
of course, comparable to vasomotor changes seen 
in moving and turning injured or operative cases. 

The fact that a bacterial factor may be involved 
in some way in the death of the traumatized ani- 
mals is suggested by the fact that observance of 
aseptic techniques before and after injury signifi- 
cantly prolonged the mean survival time. Moreover, 
it was evident that chloramphenicol, aureomycin 
and penicillin alone and in combination with 
streptomycin all increased the mean survival time 
to a greater extent than did treatment with blood 
alone. Of practical importance is the fact that orally 
administered antibiotics were effective in prolonging 
survival time only when given before injury in 
sufficient doses to ensure therapeutic blood level 
of the antimicrobial agent. The fact that they are 
more likely to be ineffective when delayed until 
after the injury is in keeping with the established 
fact that orally administered antibiotics are poorly 
absorbed in the shock state. 

It is not obvious just why the use of intravenous 
dextran apparently vitiates the effectiveness of peni- 
cillin therapy but this is related to the decreased 
survival noted in animals treated with dextran 
alone, This observation is certainly in contrast to 
the clinically proven and accepted usefulness of 
this substance as a plasma expander and is rather 
difficult to account for. It would be of interest to 
know the actual loss relative to the total blood 
volume in these animals, for it is certainly accepted 
that beyond a certain point replacement must be 
by whole blood to be efficacious. 

Although is is assumed that the major site of 
bacterial activity affecting the clinical course of 
wound shock is the wound itself, it is noteworthy 
that irrigation with tap water, normal saline or 
hydrogen peroxide, and packing with zinc peroxide, 
had relatively little effect on survival times. On the 
other hand, irrigation with certain antibiotics did 
appreciably improve the prognosis. As has been the 
clinical experience of other observers, the use of 
refrigeration, with or without tourniquet and 
especially with the concomitant use of antibiotics, 
also enhances the survival. The practical implica- 


EDITORIALS AND COMMENTS 407 


tions of this might be cf importance in situations 
where large numbers of casualties preclude early 
surgery, especially in cases where it is obvious 
that amputation will be the only recourse. 

Wound samplings for culture and _ histologic - 
sectioning were carried out at eighteen hours after 
injury, so that studies could be made at various 
distances from the necrotic muscle at the edges 
progressing inwards to the more viable regions. 
By this means it was ascertained that the bulk of 
infection was limited to a depth of about 2 cm. from 
the lacerated edge, even though structural degen- 
erative changes extended several centimetres 
further in. 

In another group of experiments, the authors 
compare the alterations in concentrations of various 
blood serum constituents in animals subjected to 
massive lethal soft tissue damage. A comparison 
is also made between the sera of the uninjured 
animals in which lethal shock was induced by the 
intravenous injection of endotoxin prepared from 
a pure culture of Escherichia coli. 

In all three classes of animals used, nearly identi- 
cal changes occurred in the substances measured. 
It is assumed that the goat is better equipped 
to maintain amino acid nitrogen levels than other 
species, for the data presented do not demonstrate 
changes in amino acid nitrogen levels. It is gener- 
ally found that amino nitrogen concentrations rise 
ir shock. In these experiments the plasma calcium 
fell while sodium and potassium remained constant. 

The last group of experiments deals with paper 
electrophoretic pattern studies on control animals 
receiving no treatment other than hemostasis, as 
well as some animals receiving penicillin or aureo- 
mycin therapy before and after wounding. As in 
some of the preceding studies, a third group of 
unwounded animals were injected intravenously 
with Gram-negative endotoxin in an attempt to 
ascertain which of the observed changes might be 
attributed to the metabolism of the bacteria present 
in the wound site. 

An emergence of a protein fraction was noted 
in the beta region at 24 hours after wounding, and 
increased thereafter in all antibiotic treated ani- 
mals. As this did not occur in the other specimens 
it is assumed that it can be accounted for by the 
greatly increased survival times. Several agents 
important in the animal's response to stress are 
carried in this fraction. The endogenous mechan- 
isms of defence become increasingly more promi- 
nent as the animal’s survival time is increased with 
antibiotic therapy. The suggestion is made that the 
protein appearing in the beta area is a product of a 
severely deranged protein metabolism. 

As no changes were seen in the relative per- 
centages of serum protein fractions in animals in 
which shock had been induced by the intravenous 
injection of lethal amounts of endotoxin, it was 
concluded that the serum protein changes are 
directly attributable to the massive tissue damage 
at the wound site. ALLAN M. Davison 
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GENETICS OF SMOKING 


Smokers have a higher incidence of cancer than 
non-smokers, but this does not necessarily mean that 
smoking is the direct cause of the increase. It may be 
that both are due to a common cause. In fact the 
classes to which human beings assign themselves, such 
as non-smokers, cigarette smokers, pipe smokers or 
cigar smokers, may be genotypically differentiated. 
Fisher of Cambridge, England, (Nature, 182: 108, 
1958) has examined the evidence for such a view by 
studying 51 monozygotic and 31 dizygotic pairs of 
twins from German cities. In the first group, 33 pairs 
were wholly alike qualitatively; there were 9 pairs who 
were non-smokers, 22 pairs of cigarette smokers and 
two pairs of cigar smokers. Six pairs were closely alike 
in this respect, and 12 pairs showed distinct differ- 
ences, such as cigarette smoker and non-smoker, or 
cigar smoker and cigarette smoker. In contrast, among 
the dizygotic pairs, no less than 16 out of 31 were 
distinctly different. 

Fisher feels therefore that there is little doubt that 
the genotype exercises considerable influence on 
smoking, and on the particular habit of smoking 
adopted. 


INDWELLING CATHETERS 
IN VENA CAVA 


There are several records of experience in the liter- 
ature with an indwelling flexible plastic catheter in 
the inferior vena cava, in which it has been left for 
variable periods for intermittent fluid therapy. Bans- 
mer and his colleagues from Seattle (J. A. M. A., 167: 
1606, 1958) record their experience with 24 such 
cases in which a plastic catheter was inserted into the 
inferior vena cava through a needle puncture of the 
femoral vein. Thirteen patients had no complications, 
though they carried the catheter for from three to 14 
days. The remaining 11 had various complications, 
the four main ones being local thrombosis, thrombosis 
with embolism, suppurative thrombophlebitis with 
septicaemia, and chemical necrosis. Results were fatal 
in three cases. The technique is contraindicated if there 
is thrombophlebitis in the leg, infection about the site 
of insertion, or pelvic inflammation. Rigid asepsis must 
be maintained, no irritant solutions infused, and the 
flow should be slow and constant rather than inter- 
mittent. 


FOCAL SEIZURES DUE TO CHRONIC 
LOCALIZED ENCEPHALITIS 


Montreal physicians (Rasmussen, Olszewski and 
Lloyd-Smith, Neurology, 8: 435, 1958) present three 
case histories, with a detailed description of histo- 
pathologic findings in operation specimens, of what 
appears to have been chronic encephalitis of viral 
origin. In all three children, seizures and a slowly 
progressive hemiparesis developed over a period of 
months to years. In the first case, in an 18-month-old 
boy, it led to death after nine months in spite of a 
surgical removal of the right frontal lobe in a futile 
attempt to control his seizures. In the other two cases 
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complete hemicorticectomy led to eventual cessation of 
seizures and gradual improvement of the hemiparesis. 
In the past, patchy laminar necrosis and diffuse gliosis 
found in specimens removed for the surgical treatment 
of focal cerebral seizures has been interpreted as the 
result of frequent seizures. The present three cases 
suggest to the authors that an otherwise asymptomatic 
focal ericephalitis may be the cause of some cases of 
focal epilepsy where no definite cause is evident. Treat- 
ment during the active stage of the disease is at present 
symptomatic, and surgery is useless except for diagnostic 
purposes. After the active stage is over, it may be 
difficult to find any evidence of inflammation as only 
the scarred evidence of the infection remains, but 
removal of these scars may produce improvement in 
thé’ general condition and control or abolish the 
seizures. : 


HEREDITY OF VENOUS 
INSUFFICIENCY 


In a paper on the heredity of venous insufficiency 
in the legs, Arnoldi of Denmark (Danish M. Bull., 
5: 169, 1958) brings out two significant points. He 
shows that in the local population the rate of occur- 
rence of varicose veins above the age of 25 was 
between 14.8 and 28.9%, while leg ulcers were found 
to occur in between 1 and 3.9% of this age group. 
Heredity of varicose disease was found to be of domin- 
ant type in the majority of pedigrees (88 out of 122), 
while in a minority a recessive type of inheritance was 
found. Thus the author suggests that venous insuffici- 
ency of the legs, comprising varicose veins, incom- 
petent communicating veins and ankle perforators, 
and a tendency towards deep thrombosis is an entity 
based on heredity. The second point he makes is that 
the date of the menarche plays a part in developing 
or suppressing varicose veins in those predisposed. 
Where the menarche was early, varicose veins and 
leg ulcers were much less common than where it was 
late. 


DBI, A NEW NON-SULFONYLUREA 
ORAL HYPOGLYCAEMIC AGENT 


DBI is one of a group of compounds classified as 
formamidinylimino-ureas, which are biguanides and 
are not to be confused with the diguanides to which 
synthalin belongs. Its formula is: phenethyl-forma- 
midinyliminourea HCl. 


Krall and Camerini-Davalos (A.M.A. Arch. Int. 
Med., 102: 25, 1958) report their observations at the 
Joslin Clinic on 121 diabetic patients treated with this 
agent for periods varying from one to six months. The 
method of follow-up is described in detail and the 
criteria of control are also given. Although it is still 
under investigation, the authors are satisfied that this 
drug is effective in lowering the blood sugar when 
given to patients on a restricted diet. Side effects are 
frequent when doses effective in a majority of cases 
are given, but so far no toxic effects have been ob- 
served. It is believed that this drug may be useful in 
the treatment of diabetes, as the hypoglycemic effect 
was observed in every age group and every type of 
patient, including juvenile diabetics. 


(Continued on advertising page 48) 
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MEDICAL FILMS 


Continuinc the listing of available films on medical 
and related subjects, we list below additional films. 
The films are held in the National Medical and Biologi- 
cal Film Library and are distributed by the Canadian 
Film Institute, 142 Sparks Street, Ottawa, Ontario. 
The evaluations have been prepared by Canadian 
specialists in the subjects of the films, under the Medical 
Committee of the Scientific Division of the Canadian 
Film Institute, which is headed by Dr. G. H. Ettinger. 


DISEASE (Pathology, Diagnosis, Treatment) 


Proctoscopic Cinematography—1941; Silent; Colour; 438 
minutes. 


Produced by Jay M. Garner, M.D., Northwestern Univer- 
sity Medical School, Evanston, Illinois. Technical Adviser: 
J. P. Nesselrod, M.D. 

Description.—A record-instructional film, illustrating the 
use of cinematography in proctoscopic examination and the 
results attained. 

Appraisal (1945).—An excellent film, with remarkably 
good photography and precise indication of the lesions 
visualized. Only criticism is that the closing sequences 
should be at the beginning of the film. Recommended for 
medical students in the clinical years and all interested 
medical audiences. Unsuitable for non-medical audiences. 

Availability. — National Medical and Biological Film 
Library ($6.00). For purchase apply to Jay M. Garner, 
M.D., 723 Elm Street, Winnetka, Illinois. 


Radiotherapy: High Dosage Treatment—1945; Sound; 
B & W; 17 minutes. 


Produced for the U.S. Office of Education. 

Description. — An instructional-training film, illustrating 
the use of x-rays and radium in the treatment of cancer. 

Appraisal (1945).—Recommended for professional nurses 
and x-ray technicians; suitable for interested scientific 
audiences, but inappropriate for general audiences. Con- 
tains excellent animated explanation of x-ray radiation and 
effects on tissue; good emphasis on psychological handlin 
of the cancer patient, and on protection of nurses an 
technicians from both sources of radiation. 

Availability. — National Medical. and_ Biological Film 
Library ($2.30). Purchase from United World Films, Inc., 
1445 Park Avenue, New York 29, N.Y. 


Recreational and Occupational Therapy—1945; Sound; 
B & W; 13 minutes, 


Produced for the U.S. Office of Education. 

Description.—An_instructional-training film, illustrating 
methods and value of recreational and occupational the- 
rapy in illness and convalescence, and the nurse’s respon- 
sibility in planning such projects. 

Aetna (1946).—Recommended for student and gradu- 
ate nurses; suitable for occupational therapists and for 
certain adult audiences; inappropriate for general audiences. 
A good film, with subject matter presented in logical 
sequence. Nurse’s role in suggesting, supervising and en- 
couraging patient’s activities is commendably presented. 

Availability. — National Medical and Biological Film 
Library ($2.30). Purchase from United World Films Inc., 
1445 Park Avenue, New York 29, N.Y. 


Rehabilitation of Chronic Neurological Cases — 1946; 
Sound; B & W; 19 minutes. 


Produced for the Department of Medicine and Surgery, 
U.S. Veterans Administration. 

Description.—An_instructional-inspirational film, illustrat- 
ing the methods and the degree of rehabilitation possible in 
many chronic neurological cases. 

Appraisal (1949).—An excellent film for use in stimulating 
various medical groups to attempt to rehabilitate a type 
of case which only too often has no one’s interest and 
occupies a hospital bed for a long period. It is technically 
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accurate and up-to-date, and is recommended for specialist, 
general practitioners, interns, senior medical students and 
nurses; also suitable for allied medical and _ scientific 
audiences. Unsuitable for non-professional audiences. 
Atailability—National Medical and Biological Film 
Library ($3.00). For purchase apply to the U.S., Veterans 
Administration, Washington, D.C. : 


Scabies—1943; Sound; B & W; 35 minutes. 


Produced for the U.K. Ministry of Health. 

Description.—An instructional-training film, illustrating the 
habits and life cycle of Sarcoptes scabiei, the clinical 
aspects of scabies, and the treatment of the condition 
from a public health point of view. 

Appraisal (1945).—An excellent presentation of the 
peculiar habits and life cycle of the mite, emphasizing the 
techniques of rapid diagnosis by the G.P., its simplicity, 
and the easy identification of the mite and its ovum. 
Vivid portrayal of treatment by benzyl benzoate. Recom- 
mended for general practitioners, medical students, nurses, 
and public health workers. (Note: An edited print, with 
certain clinical sequences deleted, is available from the 
National Health Film Library, and is suitable for general 
audiences. ) 

Availability—National Medical and Biological Film 
Library ($3.00). For purchase apply to the Canadian 
Film Institute, 142 Sparks Street, Ottawa 4, Ontario. 


Scabies—1946; Sound; B & W; 24 minutes. 


Produced for the U.K. Ministry of Health. 

Description—This is a revision of the 1943 film, 
SCABIES. Wartime references to the scabies problem in 
the U.K. have been omitted from this version, and more 
attention has been given to a review of the various forms 
of treatment. 

Appraisal (1946).—This film is essentially the same as 
that of an earlier film, SCABIES, with differences as noted 
above, and is recommended for professional audiences only. 

Availability —National Medical and_ Biological Film 
Library ($2.50). Eor purchase apply to the Canadian Film 
Institute, 142 Sparks Street, Ottawa 4, Ontario. 


Seizure (The Medical Treatment and Social Problems of 
Epilepsy)—1951; Sound; B & W; 47 minutes. 


Produced for the U.S. Veterans Administration. 

Description.—An inspirational-training film, portraying the 
nature, treatment and social aspects of epilepsy. 

Appraisal (1951).—A good, dramatic treatment of the 
subject which should be very useful in rehabilitation in- 
struction of epileptic patients. It is recommended for all 
professional medical audiences, and is suitable for medical 
students in their early years and for scientific and special 
interest groups. Chief criticisms are that it presents too 
gloomy a picture of the epileptic in the community, and 
that it falls between the two stools of a film for lay 
audiences and one for professional audiences. It is in- 
appropriate for general audiences. 

Availability—National Medical and _ Biological Film 
Library ($6.00). Purchase from United World Films Inc., 
1445 Park Avenue, New York 29, N.Y. 


Smallpox and Vaccination — 1939; Sound; Colour; 29 
minutes. 


Produced by the Division of Public Health Education, 
New York State Department of Health. 

Description.—An_ instructional film, demonstrating the 
clinical features of smallpox. 

Appraisal (1950).—This film should be seen by all 
medical students and practitioners. While the film was 
produced eleven years ago, it illustrates most clearly 
and thoroughly the features of mild smallpox important in 
diagnosis. The demonstration of malignant smallpox is 
outstanding. Unsuitable for non-medical audiences. 

Availability—National Medical and_ Biological Film 
Library ($6.00). For purchase apply to the New York 
State Department of Health, 18 Dove Street, Albany, N.Y. 


(To be continued ) 








Special Article 


REPORT OF THE COMMITTEE 

OF THE ACADEMY OF MEDICINE, 
LONDON, ONT., ON TETANUS 
TOXOID IMMUNIZATION* 





THE TWO POTENTIAL advantages to be expected 
from a program of tetanus toxoid immunization are 
reduction in incidence and mortality from: (1) 
tetanus; (2) allergic reaction to tetanus antitoxin. 

The various aspects of the proposed tetanus 
toxoid immunization program may be considered 
under five major headings: 


1. Clinical tetanus in London 
Ontario. 

2. Allergic reactions to tetanus toxoid and anti- 
toxin. 

3. Current use of tetanus toxoid in London and 
neighbouring counties. 

4. Immunization records. 

5. Recommendations of the committee. 


and Western 


CLINICAL TETANUS IN LONDON AND WESTERN 
ONTARIO 


A review of admissions for tetanus to London 
hospitals during 1950-56 inclusive (see Appendix 
A) indicates that tetanus is common enough in 
this region to warrant a determined effort to reduce 
its frequency by all practical measures. Ontario as 
a whole has contributed one-third of the total 
tetanus fatalities in Canada over the same period 
of time (see Appendix C)—which exactly reflects 
the relative population distribution of the province 
as compared with the rest of the Dominion. 

Clinical details of these cases (see Appendix A), 
particularly each of the fatalities, reaffirm the 
recognized general principles of handling wounds 
potentially contaminated by Cl. tetani: all wounds 
must be treated by a combination of adequate 
surgery, adequate amounts of tetanus antiserum 
(A.T.S.) in the patient who has not been actively 
immunized, and booster doses of tetanus toxoid 
in the already actively immunized patient. These 
wounds should not be neglected after the initial 
treatment, because further surgery and more A.T.S. 
may be required if healing is poor or infection 
present. Fifteen hundred units of A.T.S. at the 
time of trauma does not necessarily protect the 
patient from getting clinical tetanus. 

The risk of tetanus with industrial injuries in 
London would appear to be small, since in none 
of the cases could the original wounds be classi- 
fied as industrial injuries. This may mean_ that 
such wounds are less likely to be contaminated 
by Cl. tetani; but it is probably at_ least 
equally likely that it indicates the successful ap- 
plication of the above-mentioned principles by local 
medical personnel dealing with industrial injuries. 
The same apparently applies to military and De- 


*Members of the Committee: Dr. J. H. Toogood (Chairman), 
Dr. A. W. Banghart (deceased), Prof. F. S. Brien, Dr. R. 
Campsell, Dr. H. J. Lambert, Dr. J. Vincent and Dr. P. 
Walden. 
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partment of Veterans Affairs (D.V.A.) personnel, 
since no cases of tetanus were admitted to the 


London Station (military) Hospital or West- 
minster (veterans) Hospital over this period. 
Methods of practice in local industrial settings over 
the past five years are not universally standardized. 
They have included the use of some tetanus toxoid, 
but no mass toxoid immunization campaign. Addi- 
tion of a mass tetanus toxoid immunization cam- 
paign to present practices in industrial medicine 
could not improve on the results already obtained 
as regards the prevention of tetanus. 

The suggestion has been made that a _ wide- 
spread tetanus toxoid immunization program would 
be useful since the risk of tetanus might be 
greater in industrial workers whose injury occurs 
outside the industrial setting. While such risk is 
present, our data would tend to indicate that in 
this particular segment of the population, it is 
small. The major risk under the present circum- 
stances lies outside London’s industrial workers, 
since over 70% of the patients (including all three 
who died) were resident outside London in rural 
communities or small towns. 


Therefore, though it can be generally accepted® 
that every individual is under all circumstances 
best protected from the hazard of clinical tetanus 
if he has been actively immunized by tetanus 
toxoid (and has received at least one “recall” dose), 
it is clear that the maximum effort of any tetanus 
toxoid program attempting to reduce the incidence 
of tetanus in London hospitals ought actually to 
be directed towards citizens of Western Ontario 
living outside the larger population centres such 
as London. 

If the aim of a toxoid program is to produce an 
immediate effect on the incidence of clinical 
tetanus, the logical conclusion from our data would 
be that both males and females in all decades 
of life up to the ninth ought to be actively im- 
munized. Limitations of the feasibility of such a 
plan, consideration of the age distribution of our 
tetanus cases (and in particular the fatalities), 
and the easy accessibility of school children to an 
organized toxoid program, all suggest that the 
major effort might well be directed towards this 
latter group. Though the effects of immunization 
on the regional tetanus incidence could not be 
expected to be immediately manifest, it would be 
anticipated that they would be so within a reason- 
ably short period, since in 77% of our cases 
clinical tetanus developed in persons under 30 years 
of age. 

A review of the details of the three fatal cases 
of tetanus indicates that the patients were either too 
young or too old to be included in the relatively 
recently organized school immunizing program. 
However, tetanus toxoid was not inaccessible. One 
of these patients, a young farm-wife, had been 
under medical care and in hospital for various 
conditions, including childbirth, on at least four 
occasions in the four years before her death from 
tetanus. A major factor common to all cases was 
the failure of the patient, through ignorance or 
carelessness, to seek prompt medical attention for 
wounds that obviously carried a high risk of con- 
tamination with Cl. tetani. 
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Consideration of these data emphasizes: 

(a) That preschool children and young adults 
ought to be immunized wherever feasible. 

(b) That the family practitioner should assume 
a measure of responsibility for this,,as he cannot 
completely depend on organized public health 
services for prophylaxis of tetanus. 

(c) That it is important to educate the general 
lay public as to the need for promptly seeking 
expert medical attention for dirty puncture wounds. 


ALLERGIC REACTIONS TO TETANUS TOxOID AND 
TETANUS ANTITOXIN 


With the currently used forms of tetanus toxoid, 
reactions of more than minor degree are very 
uncommon: less than 2 per 100,000 injections.’ ? 


There is a general clinical impression that allergic 
reactions to tetanus antitoxin approach or even 
exceed clinical tetanus as an annual cause of 
morbidity and loss of man-hours of work each 
year. The data from a review of hospitalizations 
in London (see Appendix B), from a review of 
the Workmen’s Compensation Board experience 
(see Appendix D), and from the reported office 
experience of local practitioners, all tend to confirm 
this clinical impression. A recent British analysis 
of 7580 cases receiving tetanus antitoxin showed 
2.5% developing serum sickness, and an additional 
2.7% developing local reactions of greater or lesser 
severity.® It is thought that death or prolonged and 
perhaps irreversible disability attributable to 
tetanus antitoxin administration is exceedingly rare, 
but there are really no exact figures available on 
this point.t Neurological syndromes consequent to 
tetanus antitoxin allergy are well-known though 
uncommon sequels. Instances of these were not 
found in our review of the London hospitals (data 
from 1950-56 inclusive), and personal communica- 
tion with local neurologists confirms this negative 
observation. However, Dr. T. H. Coffey of the 
department of physiotherapy, Victoria Hospital, 
has brought to our attention that in both 1954 and 
1957, before and after the limits of our survey, a 
case of long thoracic nerve palsy due to A.T.S. 
allergy occurred in Western Ontario and was 
treated by the patient himself. An incidence of one 
death in every 50,000-200,000 serum injections has 
been quoted by Parish and Laurent.’ In their 
standard text on allergy, Vaughan and Black® con- 
sider this question and arrive at the opinion that 
alarming and fatal reactions after tetanus antitoxin 
are by no means as rare as the reports in the litera- 
ture would suggest. 


Since 1955, the Dominion Bureau of Statistics in 
Ottawa has attempted to compile some information 
on various types of reaction to therapeutics. A com- 
plete review of all accidental deaths in 1955 showed 
not a single case where reaction to tetanus anti- 
toxin was reported. The chief of the Vital Statistics 
Section responsible for this review cautions how- 
ever that “the fact that serum was administered 
or that there was a reaction may in many cases 
not be reported on the death certificate”. The chair- 
man of this committee has personal knowledge of 
one such death occurring in Western Ontario in 
1954, and another in 1958. 


~ 
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Data from our hospita! series indicate that, in 
contrast to the situation with tetanus, most severe 
allergic reactions occur in urban residents—most 
commonly following non-industrial accidents, and 
to a lesser degree after industrial injuries. This . 
urban group then is one that might well be actively 
immunized with:-the idea of minimizing serum 
reactions, and since cases are broadly scattered 
throughout the “working years” from the second 
to the sixth decade inclusive, the population at all 
these ages should be given toxoid. Twice as many 
hospital cases follow non-industrial as industrial 
accidents, so active immunization must not con- 
centrate too exclusively on industrial groups. 


Now, if we consider that a major advantage of a 
tetanus toxoid immunization program locally 
would be the expectation of reducing the frequency 
of allergic reactions to tetanus antitoxin, we must 
understand that this would be achieved only by a 
reduction in the frequency of the use of tetanus 
antitoxin. There is not now in Canada general 
agreement that tetanus antitoxin may be safely 
omitted in every actively immunized person at 
risk. While a good deal of clinical data’? (particu- 
larly with regard to the Allied Armed Forces’ ex- 
perience during the last war) is available showing 
that a complete primary immunization including at 
least one recall dose of tetanus toxoid is very close 
to (but not entirely) 100% efficient in protecting 
against fatal tetanus and/or non-fatal clinical 
tetanus, it must be pointed out that the British 
Army's experience showed a lower mortality rate 
from tetanus in those actively immunized cases 
who received A.T.S, at the time of wounding than 
in actively immunized cases who did not receive 
A.T.S. (no booster toxoid dose was employed). A 
recent personal communication to the chairman of 
this committee from the Canadian Medical Protec- 
tive Association is of some direct interest to us. 
It is stated in a letter dated September 4, 1956, 
that “. . . We have yet to have a case approach 
the courts where we have been able to find any 
medical witnesses willing to testify that A.T.S. 
was useless. ... We think . . . that antitoxin should 
be used wherever current medical opinion feels it 
to be wise unless there are definite contraindications 
to its use.” 

The crucial phrases in the foregoing are: “current 
medical opinion” and “definite contraindications 
to its use”. Current medical opinion has generally 
endorsed the proved value of active immunization 
with tetanus toxoid in preventing tetanus without 
provoking troublesome allergic reactions; but it has 
not simultaneously recommended that the use of 
tetanus antitoxin be abandoned. This would dis- 
courage any ‘general recommendation. that the 
abandonment of the routine use of tetanus anti- 
toxin be a corollary of our executing a local tetanus 
toxoid immunization program. The individual 
doctor will continue to have to form a probability 
judgment in each individual case as to the indica- 
tions for the use or the omission of tetanus anti- 
toxin, in the light of the particular clinical circum- 
stances. A good set of general principles governing 
its use or omission has been enunciated by Scheibel 
in the Bulletin of the World Health Organization 
in 1955:§ 
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“1. Persons with an incomplete record of immuniza- 
tion, that is, who have not had two or three injections 
(of toxoid) for the basic course and a recall dose about 
a year later, or who are not absolutely certain as to 
the history of their immunization, should in case of 
injury be treated as though they were not actively 
immunized and should be given prophylactic antitoxin. 

“2. Fully immunized persons with wounds likely to 
be followed by tetanus should be given a recall dose 
(of toxoid) at the time of injury. . . . Only where a 
recall dose has not been given within the first day after 
the injury is’ antitoxin treatment indicated together 
with the recall (toxoid) dose ... 

“3. In persons with severe wounds or compound 
fractures, where particularly large massive contamina- 
tion is to be feared, the time of incubation may be as 
low as 2-6 days. In such cases there may not be time 
enough to revive (with toxoid) the antitoxin production 
and the outcome will depend on the antitoxin available 
at the time of injury. Since this is not definitely known, 
prophylactic antitoxin and a simultaneous dose (of 
toxoid) should be administered. The same should be 
instituted in cases of pronounced haemorrhage.” 


There is no doubt that a widespread program of 
active immunization, that would include those 
individuals whose risk of allergic reactions to 
antitoxin is high, would be advantageous to every 
doctor faced with the problem of tetanus prophy- 
laxis in such a potentially allergic subject. The 
question facing the committee is whether an 
organized plan to actively immunize certain large 
segments of our local population would be useful 
from the employer's or public health standpoint in 
significantly reducing the overall total of allergic 
reactions to antitoxin. The answer requires data on 
the distribution of morbidity and man-hours lost 
among groups of patients: (1) where the risk of 
allergic reaction is judged clinically to be great; 
(2) where the risk of allergic reaction would not 
be specifically anticipated. We have not been able 
to get these particular data as yet, and there is no 
immediately obvious source for obtaining them. It 
can be clearly recommended, though, that all per- 
sons receiving tetanus antitoxin should be carefully 
followed up and actively immunized with toxoid. 

The minimization of the problem of allergic 
reactions to tetanus antitoxin is an additional 
stimulus to the institution of a program of active 
immunization with tetanus toxoid, but the exact 
quantitative results are hard to predict. 

A recent report in the British literature® attri- 
butes failure to administer tetanus antitoxin in 
about 15% of all cases at risk to the difficulty exper- 
ienced by responsible medical personnel in evalu- 
ating the risk of these allergic reactions—and infers 
that a proportion of cases of clinical tetanus may 
develop in such patients who have been denied 
the benefit of passive immunization. While our 
figures clearly confirm the important relationship 
of the failure to administer A.T.S. with the prob- 
ability of clinical or fatal tetanus, they do not lend 
support to the idea that, in Western Ontario at 
least, these circumstances contribute significantly 
to the incidence or prognosis of clinical tetanus. 
It is re-emphasized, however, that the doctor ought 
to record in writing the “definite contraindications 
to its use’ that caused him to omit the use of A.T.S. 
in any particular individual. 
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As mentioned above, our data show that in this 
region current practices of dealing with industrial 
injuries—and non-industrial injuries in urban areas 
—appear to be very efficient in achieving their 
primary aim of avoiding tetanus. We must be 
careful not to induce changes in these practices 
that could vitiate their present efficiency. 


CuRRENT UsE oF TETANUS TOoxoID IN LONDON 
AND NEIGHBOURING COUNTIES 


Dr. H. J. Lambert, Medical Officer of Health, 
furnishes the information that active immunization 
with tetanus toxoid has been done in grade schools 
since 1949; booster doses will be started in high 
schools this term (1957-58 school year). At the 
University Health Service tetanus toxoid is used 
sporadically as indicated in specific cases.* 

Figures obtained from the Regional Health 
Laboratory in London indicated that private 
physicians in London use about twice as much 
tetanus toxoid and DPT vaccine as the hospitals, 
and that, as would be expected, the greatest 
quantities of tetanus toxoid and DPT vaccine are 
issued to the M.O.H. of London and of the sur- 
rounding communities. 

Active immunization for tetanus outside the 
city of London is mainly carried out by county 
health units, as well as some industrial phy- 
sicians in larger population centres in Western 
Ontario. The office of the Deputy Minister, Ontario 
Department of Health, informs us that “there is no 
policy for the administration of tetanus toxoid, as 
each health unit is a corporate body. . . .” It is 
thought that most county health units do, at this 
time, make a practice of immunizing all primary 
school children against tetanus, It has been pointed 
out, however, by Dr. C. M. Hoffman, Director, 
Elgin-St. Thomas Health Unit, that there are many 
areas of Western Ontario not covered by these 
county health units, where residents depend on 
private medical practitioners for tetanus (and all 
prophylaxis—and that under these circum- 
stauces, particularly in the case of a local general 
pracitioner or industrial physician employed on 
a fee-for-service basis, there may be considerable 
reluctance to incur possible criticism for a “make 
work” policy engendered through lay misunder- 
standing of the energetic propaganda required for 
any successful toxoid campaign. 

It appears that no one can give an overall 
picture of the extent to which tetanus toxoid 
and/or tetanus antitoxin are used in those London 
industries possessing industrial health departments. 
Current practice here varies from one physician to 
another, and from one industrial plant to another 
with the same physician, depending upon his 
assessment of the relative risk factors involved. 

Our hospital emergency departments give a 
relatively large number of tetanus antitoxin injec- 
tions annually, and are reported to give a good 
many tetanus toxoid injections. These consist of 
“booster” doses only to previously immunized 
patients. No primary immunization courses can be 
carried out in these departments. The responsi- 
bility for toxoid administration in these depart- 


other 5 


*These recommended programs were completed in the 1957-58 
scholastic year. 
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ments rests with the private practitioner responsible 
for the individual case, as does the responsibility 
for the completion of the primary immunization 
series. Members of the resident intern staff can and 
do initiate active immunization by toxoid admin- 
istration, but mainly in a small percentage of 
indigent or transient patients not under the care 
of a local private practitioner. It is said that the 
social and intellectual characteristics of this small 
group of cases make it virtually impossible to hope 
to complete a standard active immunization series. 


IMMUNIZATION RECORDS 


In the foregoing discussion, and repeatedly in 
the British and North American literature pertain- 
ing to tetanus prophylaxis,°-"* it is emphasized that 
a proper record of tetanus immunization proce- 
dures is essential to getting full benefits from any 
widespread toxoid program. 


No comprehensive long-term recording system 
for immunization data exists in the province of 
Ontario. The office of the City of London Depart- 
ment of Health keeps the records of immunization 
of some pre-school and primary school students in 
London for five years past only. Such records as 
are kept by the London Board of Education are 
not basically set up so as to fulfil an immediately 
useful, practical medical function.* The data are 
recorded in the student’s A. P. card, and it has 
been suggested by the Board that they furnish 
the student on leaving school with a booklet con- 
taining his school record and immunization status. 
Records are kept by different industrial health 
departments and by some private practitioners. 
The usefulness of all these is minimized by their 
limited accessibility, and by other factors such as 
movement of industrial personnel from one job to 
another, impermanence of private physicians’ 
records, etc. 

Yet the ability of any doctor to make the best 
decision about treatment for an individual who 
has become a tetanus risk depends a great deal on 
the immediate availability of accurate records of 
past immunization. Without these records he will 
often be forced to use antitoxin where it may well 
have been unnecessary—or alternatively, he may 
unknowingly omit giving antitoxin to a person who 
is in error in reporting that he had previously 
completed a proper active immunization course. 
The recent American literature records deaths from 
tetanus under exactly these latter circumstances.** 


The only reliable repository of such data would 
be a printed record card—not the patient’s memory. 
Since the information must be available within 24 
hours of the time of injury, the record card ought 
to be on or near the patient’s person. This indi- 
vidual card ought to be issued, even recognizing 
the fact that in a goodly percentage of cases it 
may be misplaced before it has served its purpose 
—but in the light of the latter fact, some permanent 
central registry for these data is required, and this 


*It is of interest that during the 1957-58 active immuniza- 
tion program of secondary school students in aondon, in one 
school with more than 1800 students 14 years of age and 
over, only 58 could be found who could state with certainty 
that they had been given toxoid previously. 
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registry must be accessible to the general physician 
at all times. This would seem properly a function 
of the Provincial Department of Health. 


RECOMMENDATIONS OF THE LONDON ACADEMY’S 
COMMITTEE ON TETANUS ToxoID IMMUNIZATION . 


1, Active immunization against tetanus with 
toxoid is strongly endorsed. It is advocated that 
every doctor in hospital service, private practice, 
industrial contract work, etc., take advantage of 
his opportunity to increase the numbers of im- 
munized individuals in the patient group for which 
he is responsible. 

2. As implied by this endorsation, any organized 
plan of group tetanus toxoid immunization deserves 
the support of the London Academy of Medicine. 

3. It is re-emphasized that the efficiency of 
tetanus toxoid immunization depends upon the 
completion of the four primary immunizing in- 
jections including the recall dose; booster doses at 
least every five years are advocated. It is pointed 
out that tetanus antitoxin must continue to be used 
where indicated, and that the use of toxoid must 
not be allowed to obscure the central fact that the 
exercise of the physician’s judgment as to the 
desirable prophylaxis in each individual case at 
risk is more important than the routine administra- 
tion of the prophylactic agents, alone or together. 

4. The responsibility for initiating, organizing 
and executing any toxoid immunizing program 
must remain with the doctor responsible for the 
particular group in question. Only he can form an 
idea of the advantages to be gained as compared 
with the féasibility of such a program in his par- 
ticular group. , 

5. Since, in London, the doctor’s decision on 
such a program will be influenced mostly by the 
chances of potential reduction in allergic reactions 
to tetanus antitoxin, and since it seems particularly 
difficult to get actual data to permit accurate 
prediction of such results here, the Academy should 
encourage any and all local toxoid immunization 
programs to participate in a research plan, to the 
extent of obtaining accurate pre- and post-immuni- 
zation statistics on the incidence of A.T.S. allergic 
reactions, with a view to the eventual integration 
of such findings into a satisfactory report that 
could be useful to other communities faced with 
the same problems. 

6. Rather than advocating a limited plan such 
as specific immunization of such select groups as 
London’s industrial employees, the Academy's 
major recommendations should be of a more com- 
prehensive nature: 

(a) Propaganda ought to be directed at the 
general public to educate them as to the desir- 
ability of toxoid immunization. At the same time 
equal emphasis ought to be laid on the importance 
of their seeking medical advice from their doctor 
about the treatment of any potentially contamin- 
ated wounds. This could be done through occa- 
sional TV and press releases. 

(b) Similar propaganda ought to be directed at 
the rural Western Ontario population which con- 
tributes most of our tetanus cases, and a recom- 
mendation should go to the Department of 
Agriculture suggesting that this be accomplished 
through the 4-H clubs, federal agriculture repre- 
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sentatives, and the publication of the Federation 
of Agriculture. 

(c) The present immunizing program in Lon- 
don’s primary schools should be endorsed, as well 
as the intention of continuing it this year in the 
secondary schools, and it should be recommended 
that this be extended to include University of 
Western Ontario students if possible. 

A further recommendation should be forwarded 
to the Provincial Department of Health suggesting 
that they sponsor and direct a similar program 
with students of all ages resident in Western 
Ontario outside the city of London. This would be 
best accomplished through the county health units, 
and individual local physicians where such units 
do not exist. 

(d) Consideration ought to be given to our 
recommending that the emergency departments of 
London hospitals always give toxoid at the time 
when tetanus antitoxin is administered (unless 
instructed to the contrary by the patient's own 
physician ). 

(e) The recording of all immunization, but 
particularly against tetanus, must be more effici- 
ently carried out if we are to realize full benefits 
from any toxoid program. A record system should 
be set up in a way that would be of the most 
practical advantage to the attending physician 
faced with the immediate problem of prophylaxis 
for a wound. 

The Provincial Department of Health should be 
requested to assume responsibility for this, either 
centrally or through their regional offices. One 
suggested arrangement might be the addition in 
duplicate of a small blank immunization record to 
the present enclosure with each vial of tetanus 
toxoid—one completed copy to be kept by the 


APPENDIX A.—Tetanus 1n Lonpon Hospirats, 1950-56 INCLUSIVE 





Total cases 





Victoria Hospital................ 8 definite 
3 questionable 

St. Joseph’s Hospital.......... .*. 7 definite 

Westminster Hospital.......... »« *@ 

Pe Raa dos etoei 18 

Age distribution . i. cc wie ananeee ae 
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Precipitating injury............. Lacerations............. 
Puncture wounds........ 


Contusion and abrasions 


Infected toenail. ........ 


Adequate surgery 


A.T.S. 1500 units at time of injury................ 
Repeated administration of A.T.S.................. 
Lareer Goees............. 
Delayed administration. . . 
Previous active immunization..................... 


Toxoid at time of injury 
Prophylaxis in the fatal cases (3) 
No surgery, no A.T.S., no active immunization 
Incubation periods, 7, 6 and 3 days. 
Incubation period of all cases... .. TT ere ree 


rahi 9 deal aad ll 
I aia es eae a a 
Average stay in hospital of survivors (treatment tetanus only) 
Total hospital days of survivors (treatment tetanus only)...... 
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patient and the other to be forwarded to a central 
registry. 

Keeping good personal records of past immun- 
ization procedures in his patients would remain, 
however, of immense value to the family physician 
in getting maximal clinical advantages out of active 
immunization. 


(f) It is recommended that the following course 
for primary immunization be adhered to: three 
1.0 c.c. doses of tetanus toxoid at 3-6 week inter- 
vals, and a recall dose 6-12 months later. 


It should be kept in mind that tetanus antitoxin 
will be neutralized if combined in the same syringe 
with tetanus toxoid; and that primary immuniza- 
tion must be repeated in toto if tetanus antitoxin 
is given at the same time as the first tetanus toxoid 
dose, in a non-immune person. 


The Committee acknowledges the co-operation of the 
Records Departments of the Victoria, Westminster, and 
St. Joseph’s Hospitals, and others who helped in the 
preparation of this report. 
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APPENDIX B.—ALLERGIc REACTIONS TO TETANUS ANTITOXIN IN LonNDoN HospIrTats, 1950-56 INCLUSIVE 


Total cases 








Victoria Hospital Nie eg Oa ee Se eta att on, Glaoh oe areseed hae aR 37 
I IS ccc onan ea Siemon Ree k eee hws 23 = 
EE Fe OT COT Tee ee ee 0 
MR S550 icas ANA aed Re atl Ni On int ca NL 60 
Age distribution 0-9 years 10-19 years 20-29 years *30-39 years 40-49 years 50+ years 
3 7 22 14 7 7 
Docks ak deal ieeaeaieeolctabe ees RMR ra ars, toto La 46 
0 re 14 
RETRO CS 55. a 5 cs eA he oa RUURR ERE I ert Pilg corres 6 o7 os 
Small town.......... 2 13% of total cases 
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ge ee re Industrial........... 17 
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(other than above).. 35 
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I I 5 5 6S 54d Hawke cee stake vans eabeceas eee 224 days 


APPENDIX C 


DEATHS FROM TETANUS IN CANADA AND ONTARIO, 
1950-56 INCLUSIVE * 








Year Canada Ontario DEATHS FROM TETANUS ANTITOXIN REACTION* 











Serer ee ee 22 7 Data only available since 1955, and no fatality found in a 
0) 14 7 review of all accidental deaths in 1955. 
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OM g Ain oooh, 1, eee ee ci, 5 0 *Kindly furnished by H. G. Page, Chief, Vital Statistics 
--- - 28 oe $$ —_— Section, Health and Welfare Division, Dominion Bureau of 
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TeTANuS Cases AND TETANUS ANTITOXIN REACTIONS—1955—WoORKMEN’S COMPENSATION BoarRpD 
Total cases tetanus: 

1—no death 
Total tetanus antitoxin (A.T.S.) reactions: 

265—no death 


TABLE I.—A.teraic Reactions To TETANUS ANTITOXIN—W.C.B.—1955, By CLass or INDUSTRY 


Class 1 gg § 4 6 6 7 & 9 10 11 12 18 14 15 16 17 18 19 20 21 22 28 24 26 ST CP CD Total 





Number of 
cases 6 9 5 9 1 7 1 6 10 35 32 3 1 4 0 4 2 83 © &€$ dM © @ if i 6 ¢ 265 


TABLE II.—A..eraic Reactions To TETANUS ANTITOXIN—W.C.B.—1955, By AGE Group AND SEx 














Age group 
Sex Ueda 20 20-29 30 - 39 40 - 49 50 - 59 60 and over Age N.S. Totals 
Male. ....... oleae eee . 4 80 79 46 23 8 2 242 
5.565 ak ca Ona RAR 1 2 11 5 2 2 0 23 
MM ck ce cercineies 5 2 oO SI 2 10 2 265 


TABLE III.—PercentaGeE or ALLERGIC REACTIONS TO TETANUS ANTITOXIN—W.C.B.—1955, BY AGE 
Group AND CUMULATIVE, COMPARED WITH ALL SETTLED 1955 CASES 











Under 20 20-29 30-39 40-49 50-59 60 and over N.S. 

No. % No. % No. % No. % No. % No. % No. % Total 
Rad pintticcnatces 5 1.9 82. 30.9 90 34.0 51 19.2 25 9.4 10 3.8 2 0.8 265 
Cumulative......... 5 1.9 87 32.8 177 66.8 228 86.0 253 95.5 263 99.2 265 100.0 
pe eer ere 4,317 7.1 17,461 28.4 15,309 24.9 11,465 18.6 7,777 12.6 3,875 6.3 1,280 2.0 61,484 
Cumulative......... 4,817 7.1 21,778 35.4 37,087 60.3 48,552 79.1 56,329 91.6 60,204 97.9 61,484 100.0 
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TABLE IV.—At.ereic Reactions To TETANUS ANTITOXIN—W.C.B.—1955, By SITE AND NATURE OF PRINCIPAL INJURY 


Nature of principal injury 


Site of Traumatic Foreign Amputa- 





Fracture Fracture Over-strain 














principal injury wounds* body tion Burn Bite closed open Avulsion Effusion rom Totals 
contiguous : 
hematoma 
Body—generally........ 1 1 2 
Head and face—generally 19 19 
Neck—generally........ 1 1 
Abdomen and trunk— 
ee 3 1 4 
Upper extremity— 
—generally.......... 146 18 4 2 1 6 1 1 1 180 
Lower extremity 
—generally.......... 52 3 2 1 1 59 
IN isin cepacia 222 22 4 5 2 6 1 1 1 1 265 


*Abrasion, contusion, compression, depression, crushing, incised or stab wound, lacerated wound. 


~# 





REVIEW ARTICLE 


OOPHORECTOMY IN PRIMARY 
CARCINOMA CONFINED TO 
ONE OVARY* 


P. H. BARNES, M.D., Winnipeg, Man. 


WHEN A PRIMARY CARCINOMA of one ovary, other 
than a special tumour such as granulosa cell 
tumour, arrhenoblastoma, dysgerminoma or mali- 
nant teratoma, is discovered in a young woman, the 
question arises which is the best method of manage- 
ment. There is also often great concern on the 
part of the medical attendant when an ovary has 
been removed for what appears to be a benign 
cystic lesion confined to one ovary and, some time 
after closure of the abdomen, a microscopic diag- 
nosis of cystadenocarcinoma is made. 
Gynzcologists in general feel that, in cases 
where a primary carcinama is confined to one 
ovary, the treatment should be radical, consisting 
of hysterectomy or bilateral oophorectomy with or 
without some type of radiation therapy.’* In such 
cases much difficulty arises in assessing the ad- 
vantages and disadvantages of conservative surgery. 
Some authors suggest that conservative treatment 
with follow-up by frequent pelvic examinations is 
justifiable.” * Others recommend radical treatment 
in all cases and statements such as the following 
are found in the literature: “Conservative treatment 
is never justifiable.”* “The performance of unilateral 
salpingo-oophorectomy alone is deplorable. . . .”° 
“If the tumour is malignant the treatment should 
be radical irrespective of the age of the patient.”?° 
Where there appears to be agreement on the treat- 
ment of a condition, extreme care must be exercised 
in applying a general rule to any specific case. In 
such a situation the patient is in no position to 
make a decision for herself and must rely solely 
on the judgment of her adviser. It is felt, therefore; 


*From the Department of Pathology, The Winnipeg General 
Hospital, 


Winnipeg. 





that the basis of proper management of these per- 
plexing cases should rest on more than merely a 
“general feeling” among gynzcologists. 

For this reason the available literature, written 
in English, between the years 1908 and 1957 has 
been reviewed to determine whether there is any 
statistical evidence in favour of radical as opposed 
to conservative treatment of primary carcinoma 
confined to one ovary. Emotional factors such as 
youth or childbearing have been intentionally 
ignored. 


REVIEW OF LITERATURE 


It is a well-recorded fact that primary carcinomas 
of the ovary are often bilateral without visible 
metastases elsewhere." 12 In Pemberton’s® series of 
149 cases of primary carcincoma of the ovary the 
incidence of bilateral cystadenocarcinoma is 18% 
for the pseudomucinous and 47% for the serous 
type. Pfannenstiel* reports that 66.66% of papil- 
lary carcinomas and 40% of solid carcinomas are 
bilateral. Barzilai'* states that over 90% of “sero- 
anaplastic carcinomas” are bilateral, although this 
figure seems rather high. The frequency of bilater- 
ality in primary carcinoma of the ovary combined 
with a widespread belief that this bilaterality is 
due to the occurrence of an independent primary 
growth,” 1° and a general feeling that more radical 
surgery provides a greater chance of cure, seem to 
be the main factors which influence those recom- 
mending the more radical procedures. 


Unfortunately, the superiority of radical treat- 
ment is often not supported statistically. Neverthe- 
less, in the majority of articles reviewed, the con- 
clusion is reached that radical surgery is advisable 
in almost all such cases. In many of these, however, 
there is no good statistical evidence to support this 
conclusion. In others, no original work has been 
done and authors are quoted who have reached 
this conclusion without statistical evidence. Very 
few series are reported in which the exact extent 
of the disease has been clearly defined and con- 
firmed pathologically, and both conservative and 
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radical methods of treatment have been adopted 
in a manner suitable for comparison. 

As far as could be determined, only two series 
provided these requisites, those of Moench’ and 
Munnell and Taylor.* Moench reported on a clinical 
study of 403 cases of adenocarcinoma of the ovary 
including 139 cases of apparently unilateral car- 
cinoma. In 72 of these, unilateral oophorectomy 
was performed and 22.2% (16 patients) later died 
of the disease. In 67 cases bilateral oophorectomy 
was carried out and 20.89% (14 cases) recurred. 
There is no significant difference in the two groups. 
She suggests that the incidence of recurrence is 
the result of the malignant tendencies of the dis- 
ease rather than of a too restricted surgical pro- 
cedure. The review of Munnell and Taylor included 
200 cases of primary ovarian carcinoma. Of 46 
patients with apparently unilateral carcinoma, half 
had conservative surgery and half had radical 
surgery performed. The five-year survival rates 
for the two groups are essentially the same. In 
spite of this, the authors did not feel that they 
could recommend unilateral salpingo-oophorectomy 
in such cases. They recommend radical surgery 
because, in several cases where bilateral. oophorec- 
tomy was carried out for what was thought to be 
a unilateral confined tumour, histological examin- 
ation of the “normal” ovary revealed microscopic 
carcinoma. Had these cases been treated conser- 
vatively, this undoubtedly would have lowered the 
survival rate. This has also been reported by 
Norris,!7 who found that, when the contralateral 
ovary appears normal, laboratory examination 
shows foci of carcinoma cells in 17.5%. It is to 
be noted that in these two series the combined 
total number of cases which fall into the category 
under discussion is 185, of which 95 were treated 
conservatively and 90 treated radically. 

Carlin and Frodey'® reported on 219 cases of 
primary carcinoma of the ovary. Twenty-one of 
these were unilateral, but the exact method of 
treatment is not clear from their tables. As 11 
cases received radiotherapy and 18 cases received 
surgical treatment, it is apparent that some of 
these cases must have received both types of 
therapy. Because of this overlap their cases have 
not been included. 

The statement has also been made that “simple 
bilateral or unilateral oophorectomy is to be con- 
demned because malignant cells traverse the super- 
ficial lymphatics on the posterior aspect of the 
uterus and the broad ligaments to involve the 
other ovary.”* 1° This opinion is used in advocating 
radical surgery. However, Shaw"? has not been 
able to demonstrate tumour cells in the subserosal 
uterine lymphatics on the side opposite to the in- 
volved ovary and believes that there is no histo- 
logical evidence in favour of metastatic involve- 
ment of the contralateral ovary by this route. Shaw’s 
work is not completely supported by that of other 
authors including Novak,? who in at least one 
such case includes a convincing illustration of 
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carcinoma cells in the hilum of the contralateral 
“normal” ovary. Meigs”° states that in spite of the 
large number of ovaries left behind, no tumours 
of solid type reappeared and only 41% of 
cystic-type tumours reappeared, where the pre- 
vious ovary had been removed for apparently uni- 
lateral primary carcinoma. This supports the view 
that metastatic spread to the contralateral ovary 
is an uncommon or late feature. 


SUMMARY AND CONCLUSION 


The available literature written in English covering 
the period from 1908 to 1957 was reviewed for the 
purpose of assessing the evidence in favour of the 
generally recommended therapy for primary carcinoma 
confined to one ovary. 


For various reasons described, it is generally felt by 
the majority of gynecologists that the “safest” method 
of treatment of primary carcinoma confined to one 
ovary is by radical measures. 


In attempting to analyze the results statistically, 
criteria for diagnosis of primary ovarian malignancy 
must be scrutinized very carefully; the results and the 
extent of the disease must be clearly defined so that 
conservative and radical treatment may be compared. 


In the literature reviewed, only two series fulfil these 
criteria. These series show that, statistically, there is 
no significant difference in the results of treatment of 
primary carcinoma confined to one ovary by either 
conservative or more radical treatment. 


In the absence of a statistical justification for radical 
treatment of cases in this group, an operator, having 
considered other factors such as age and parity, cannot 
be criticized for adopting a conservative type of treat- 
ment (unilateral oophorectomy). 


I am grateful to Dr. D. W. Penner, Dr. H. T. G. Straw- 
bridge, and other members of the Department of Pathology 
of the Winnipeg General Hospital and to Dr. B. B. Best of 
the Department of Obstetrics and Gynzcology of the Win- 
nipeg General Hospital for their invaluable advice, 
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GENERAL PRACTICE 


OFFICE MANAGEMENT OF THE 
HYPERTENSIVE PATIENT* 


E. MAURICE HELLER, M.D., M.Sc.( Med.), 
F.R.C.P.(Edin.), F.A.C.P.,t Toronto 


ONE OF THE MOST common and important problems 
confronting the practitioner today is the manage- 
ment of the patient with high blood pressure. To 
begin with, it is helpful to remember that the 
vast majority of these cases are not serious and 
can easily be treated. Also you must realize that 
in most instances the symptoms complained of 
are not due to the hypertension, but to the anxiety 
as a result of the patient’s knowledge that he has 
high blood pressure. If these points are kept in 
mind, we can on an ambulatory basis successfully 
treat over 90% of the so-called “hypertensives” 
that come into the office. This is particularly true 
if the patient is female, since she can tolerate high 
blood pressure much better than the male. 

It is my purpose to present certain principles and 
sufficient detail to assist practitioners to treat pa- 
tients with hypertension as effectively as possible. 
These objectives cannot be attained without an 
accurate evaluation of the patient, and to do this 
a simple classification of high blood pressure 
should be kept in mind. 


*From an address given to the members of the College of 
General Practice, September 1957 on ‘‘Clinic Day” at the 
New Mount Sinai Hospital, Toronto, Canada. 

+Attending Physician and Attending Physician in charge of 
O.P.D. Cardiac Clinic, New Mount Sinai Hospital, Toronto; 
Chief of Medical Department and Consultant Cardiologist, 
Northwestern General Hospital, Toronto. 





CLASSIFICATION 


The two great groups are (1) systolic and (2) 
diastolic, 


1. Systolic hypertension.—Here, only the systolic 
pressure is persistently raised (above 150 mm. 
Hg). This is the common hypertension seen in 
the elderly and due to an atheromatous aorta. It 
is also seen in aortic regurgitation, thyrotoxicosis, 
complete heart block, patent ductus arteriosus, 
arteriovenous aneurysm, and Paget’s disease of 
bone. Thus it may be remediable or not. 


2. Diastolic hypertension.—Here, the diastolic 
blood pressure is persistently raised (above 100 
mm. Hg). From the therapeutic point of view it 
is helpful when first presented with a case of dias- 
tolic hypertension to think of two possibilities. 


(a) Secondary to a known underlying process or 
disease. This may not as a rule be completely 
remedied, such as glomerulonephritis, intercapillary 
glomerulosclerosis (Kimmelstiel-Wilson’s disease), 
polycystic disease of kidney, periarteritis nodosa, 
lupus erythematosus and renal amyloidosis. On 
the other hand, diastolic hypertension may be 
secondary to a remediable cause such as kinking of 
renal vessels, phzeochromocytoma, coarctation of 
aorta, Cushing’s syndrome, unilateral pyelonephritis 
or hydronephrosis. Certain brain tumours and most 
toxeemias of pregnancy also fit into this group. 


(b) The other group of diastolic hypertension— 
the one which we are most concerned with since 
it is the largest, consisting of 70 to 90% of all 
cases —is primary or essential hypertension. The 
term “malignant hypertension” should be reserved 
for patients showing papilloedema and _progres- 
sively deteriorating kidney function. 
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DIAGNOSIS 


First, one must make certain that actual hyper- 
tension is present. Blood pressure measurement 
should always be repeated after 15 minutes in 
the recumbent position, and if it remains above 
150 mm. Hg systolic and/or 100 diastolic, true 
hypertension is favoured, but one must remember 
that blood pressure is variable and is high in 
normal persons during exertion, fear, anger and 
excitement. Sometimes this environmental stress 
takes the form of a life insurance examination, 
or merely the presence of a sphygmomanometer. 
While there is a higher incidence of future essen- 
tial hypertension in these so-called hyper-reactors, 
not all will develop the illness. These patients as 
well as true hypertensives usually have a lower 
pressure when it is taken by a nurse or technician. 
The physician must distinguish between these tran- 
sient elevations of pressure and true hypertension, 
and this may require repeated visits. 

Hypertensive disease without blood pressure ele- 
vation also exists. This occurs after myocardial 
infarction or insufficiency, cerebral thrombosis, 
severe hemorrhage, and sometimes after surgical 
procedures. It may remain normal for long periods 
after such events. Normotension during hyperten- 
sive disease may also occur after hospitalization, 
bed rest or a relaxing vacation. It may occur 
spontaneously, particularly during the early phases 
of hypertensive disease. 


Once you are certain that the patient has 
definite hypertension, the next step is to classify 
it properly and then determine its severity. Al- 
though the chance of its being secondary to a 
remediable condition is small, every effort should 
be made to rule out that possibility. A thorough 
history, physical examination and routine labor- 
atory studies will rule out most of the conditions 
listed under “Classification”. 

A thorough history should always be taken. If 
the blood pressure has been present for two or 
three decades and organic change is still minimal, 
a much brighter outlook is justified. If the family 
history reveals that almost all the blood relatives 
were hypertensive and have either died at an 
early age and/or have some of the known com- 
plications of hypertension, even minor organic 
changes in the patient assume greater significance. 
Generally speaking, the older the patient, the less 
the morbidity from the hypertensive process,* but 
a certain percentage may develop a more progres- 
sive type of disease similar to that in younger 
patients and requiring similar therapy. 

A discrepancy between severe symptoms and 
mild hypertension usually points towards anxiety. 
Remember that such so-called typical symptoms 
as epistaxis, headache, dyspnoea, palpitations and 
substernal pain can be present in the absence of 
organic cardiovascular disease. They are probably 
unrelated to the hypertension if it is under 200 mm. 
Hg systolic. 

In the physical examination, particular interest 
will centre on the following: Is there any evidence 
of goitre? Are the vascular pulsations normal? 
What is the character of peripheral arterial pulses? 
The femoral arteries should be palpated in every 
case of hypertension because in coarctation of the 
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aorta they are hard to feel or entirely absent. This 
condition if kept in mind will not be missed. What 
is the heart size? Auscultate carefully to ensure 
that intensity of heart sounds and murmurs, or 
gallop rhythm are in keeping with the rest of 
the clinical picture. Are dios any evidences of ° 
heart failure such as venous engorgement, basal 
pulmonary rales’ or effusion, hepatomegaly, or 
cedema of the sacrum or ankles? Check for nodular 
enlargement of the kidneys suggestive of poly- 
cystic disease. Are there any neurologic findings 
reflecting cerebral vascular damage. Adrenal cor- 
tical adenomata should be suspected in those with 
a central type of obesity and some change in their 
sex characteristics. 

Routine ophthalmoscopic examination should be 
carried out to help determine the severity of the 
hypertension. In this respect, the ophthalmoscope 
is a more potent instrument than the sphyg- 
momanometer. There is an empirical correlation 
between life expectancy and the degree of hyper- 
tensive retinopathy using Keith-Wagener criteria, 
grades I to IV (see outline). Most patients with 
fully developed neuroretinopathy, if untreated, will 
be dead in one to two years. 


Relatively few special tests are necessary in the 
evaluation of patients with hypertension. Serial 
electrocardiography and chest radiography or 
fluoroscopy (although less sensitive than the ECG) 
help to determine the rate of organ damage by 
periodic estimations of heart size. Likewise the 
kidney must be investigated. A complete urin- 
alysis will. in most instances rule out a renal 
etiology. It is a wise routine to ask every patient to 
bring a morning urine specimen passed before 
breakfast, the patient not having had anything to 
eat or drink since 8 p.m. the night before. If the 
concentration is over 1020 and albuminuria is 
not remarkable, the kidney function is within 
normal limits. This is the simplest and best am- 
bulatory kidney function test, and more practical 
and less expensive than the non-protein nitrogen, 
phenolsulfonephthalein or urea clearance tests 
which should be done if the concentration test is 
abnormal. Since some patients with unilateral renal 
disease may show hardly any urinary abnormalities, 
preferably all hypertensive patients under 45 years 
of age should have an intravenous pyelogram. The 
threat of a sudden drop in blood pressure contra- 
indicates this test in the elderly patient with 
sclerotic vessels. Retrograde pyelography is in- 
dicated only if some abnormality is found, parti- 
cularly if there is a history suggestive of kidney 
trouble. 


Plasma proteins and blood sugar levels should 
be determined on all patients with hypertension. 
Blood sugar level is often elevated in Cushing’s 
syndrome and in intercapillary glomerulosclerosis. 
Marked hypoalbuminzemia or hyperglobulinzeemia 
points to the nephrotic syndrome, which may cause 
hypertension as in chronic glomerulonephritis, in- 
tercapillary glomerulosclerosis and less commonly 
renal amyloidosis and disseminated lupus ery- 
thematosus. 


If signs and symptoms of thyrotoxicosis are 
present, basal metabolic rate, radioactive iodine 
uptake, and/or protein bound iodine estimation 





Canad. M. A. J 


420 GENERAL PRACTICE: HYPERTENSION Sept 1, 1968, vol. 79 


Primary HypPERTENSION (CLASSIFICATION AND THERAPEUTIC GUIDE) 


Grade 1 | 





Grade 2 


Slight 





Symptoms None to slight Moderate Severe 









































(Symptoms mostly due to|/Morning headache, vertigo.|Frequent headaches, fatigue,|Intense headaches, weak- 
anxiety) (Must differentiate from anx-|dyspnoea, nocturia. ness, loss of weight, dyspnoea, 
iety symptoms) confusion. 
Blood | 
pressure 150/100 to 200/120 180/100 to 270/130 180/110 to 280/140 240/130 to 300/180 
Retine Minimal arteriolar narrow-|Definite sclerosis (A-V nick-|As in Grade 2 with either|Papilledema with or with- 
ling (normal retine are in thisling?) usually present.|exudates, star figures, cotton-jout Grade 3 changes. Ad- 
Grade for therapeutic pur-|Greater arteriolar narrowing}/wool patches or hemorrhages.|vanced retinitis usual. 
poses). plus localized irregularities.| Definite retinitis. 
Renal Normal Satisfactory: faint trace of|Impaired: albumen with ?/Impaired as in Grade 3, but 
function albumen occasionally pre-casts and ? R.B.C. Decreasing|progressively deteriorating. 
lsent. sp.gr. and increasing n.p.n. 
Cardiac Normal Normal to minimal left ven-|Minimal to advanced left|As in Grade 1, but progres- 
unction — | tricular hypertrophy (ECG,|ventricular hypertrophy.|sively deteriorating. 
chest fluoroscopy and/or x-|? Attacks of left ventricular 
ray). failure or angina. 
Therapy Less intensive Less intensive More intensive More intensive 


1. Reassurance, more re-|l. Therapy as in Grade 1/1. Therapy as in Grade 2,|Therapy as in Grade 3, but 
| laxation, and (if neces-| usually adequate. plus 2 weeks’ bed rest atijdrastic sodium restriction 
sary) sedation. home. diet, ganglionic blocking 
(2. Weight reduction, moder- Consider drastic (500 mg.jagents, and sympathectomy 
| ate sodium restriction, and under) sodium re-|contraindicated if kidneys 
and low fat. striction diet, if inade-|seriously damaged. 

quate response to 1. 

\3. Add rauwolfia only if 1/3. Try Miopressin only if|3. Consultation (if not soon- 

| and 2 inadequate. inadequate response to 1| er) and_ hospitalization 


tw 
to 


. Add Apresoline (hydrala- 
zine) to rauwolfia only if 
inadequate response to 1. 





and 2. 


Grade 2 necessary (if in- 
adequate response to 1, 2, 


and 3). and 3). 


Good 


Response to 
therapy 








Excellent 


(preferably) if inadequate 
response to 1 and 2. 


4. Rarely is therapy as in|4. *Rarely is therapy as in|4. Ganglionic blocking agent 
Grade 3 necessary (if in- 
adequate response to 1, 2} ful. (Sympathectomy is 


only if above unsuccess-|' 


' rarely indicated). 


Poor 





a | 
Fair to poor | 


Note—Grades 1, 2 and 3 are commonly included in the term ‘“‘benign essential hypertension”, and Grade 4 is also known as 
“malignant hypertension” (from Wagener and Keith—1939). Broadly speaking, Grades 1 and 2 may b2 classified as mild, 
Grade 3 as moderately severe, Grade 4 as very severe. Not infrequently, Grade 3 or 4 severity is due to advanced heart 
or kidney damage without Grade 3 or 4 retinitis. Also Grade 3 or 4 severity may be present with lower B.P. than noted 


above. 


should be studied to confirm this diagnosis. If a 
high diastolic pressure is present with thyrotoxic 
symptoms, there is either an associated essential 
hypertension, or the diagnosis may be a phzochro- 
mocytoma. In the latter condition, as well as hyper- 
metabolism, there may be hyperglycemia, demon- 
strable abdominal masses, or neurofibromatosis. If 
it is suspected, and particularly if the signs and 
symptoms are paroxysmal, a _ phentolamine 
(Regitine) test may be performed in the office, 
although it has its dangers, is contraindicated in 
the aged, and requires more time and patience 
than most have in the office. The directions with 
the Regitine ampoule are excellent and can easily 
be followed. It must be emphasized, however, that 
false positives as well as false negatives occur. If 
the blood pressure is below 150/110 mm. Hg, a 


*Since the completion of this paper the diuretic chlorothiazide 
(Diuril) has in some cases decreased high blood pressure. 
It should be tried (in addition to the above therapy) at this 
point if response is otherwise inadequate. The initial dose 
should be 125 mg. twice daily and may be gradually increased 
if necessary to 125 mg. or 250 mg. three to four times 
daily. Sodium and potassium deficiency is avoided by allow- 
ing more sodium in the diet, and insisting on a large glass 
of orange juice daily (for potassium). 


histamine test is indicated, which has greater 
dangers. So if pheochromocytoma is suspected, it 
is wise to refer the patient to a specialist. 


I. THERAPY OF SECONDARY (NON-ESSENTIAL ) 
HYPERTENSION 


Here one attempts to treat the original condition, 
but this is not, strictly speaking, office management 
of hypertension. The cause of most cases of remedi- 
able diastolic hypertension is unilateral pyelone- 
phritis, which however is diminishing in incidence 
because of the potent urinary antiseptics now avail- 
able. If this condition is suspected, consultations 
are indicated to share the responsibility, because 
only about one-third of the cases operated upon 
even for definite advanced unilateral renal disease 
show a good result after five years and there is 
no way preoperatively of predicting the effect of 
nephrectomy. The best results are seen in the 
younger patients in whom the elevation of pressure 
does not date back more than a few years and 
who have good renal function and a healthy con- 
tralateral kidney. 
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II. THerapy OF Primary (EssENTIAL) 
HYPERTENSION (see “Classification and 
Therapeutic Guide” ) 


(A) Less INTENSIVE THERAPY 
Selection of Patients for less Intensive Therapy 


The intensity of treatment depends on the degree 
of vascular impairment rather than the blood pres- 
sure reading at any given instant. Consider the 
following analogy; the motorist is more concerned 
with the wear and tear of the tire covers than the 
tire pressures which must vary with every bump 
on the road. The efficiency of the heart and kidneys 
and the retinal grade are therefore the basic 
factors in determining suitable treatment. This 
large group of patients shows very little if any 
progression or abnormality, with no more than 
grade 1 or at most grade 2 retinal lesions. 


THERAPY OF THE MILD HYPERTENSIVE PATIENT 


1. Reassurance, more relaxation, and 
(if necessary) sedation 


Reassurance is a most important therapeutic 
tool, since most patients with hypertension are 
frightened and think they are going to have a 
stroke or heart attack at any moment. By their 
manner, attitude, and personality, doctors are able 
to inspire confidence. The first step in successful 
treatment is therefore the employment of conscious 
or unconscious psychotherapy.‘ The relief of emo- 
tional tension promotes a sense of tranquillity, 
which in itself can set the blood pressure at lower 
levels. This should be explained to the patient in 
simple terms and he should be instructed how to 
alter his daily routine. Commonsense advice should 
be given to show him how he can enjoy a more 
relaxed way of life without significant loss of 
efficiency. 

Moderation in all things is the important rule 
always. Retirement from work is often bad, and 
leaves the patient with nothing to do but fret 
and worry over himself; but hours should be cur- 
tailed and responsibility shed as much as possible. 
Demonstrate the drop in blood pressure with rest 
and relaxation, and thus ensure his co-operation 
in order to shorten or eliminate periods of 
heightened pressure. He should take an hour's 
nap in the afternoon or early evening. The night’s 
rest should be an hour or two longer than average 
and the weekend should be restful. Moderate 
exercise is desirable, whereas strenuous exercise 
should be avoided. A peaceful annual (preferably 
six-monthly ) holiday should be advised. Hypnotics 
may be used if necessary. Likewise in order to 
assist the patient to modify his personality (as 
well as to make it easier for him to stop smoking, 
which should be attempted because of the definite 
vasospastic effect of nicotine); the simple sedative 
phenobarbitone grain 14 to % or chloral hydrate 
grain 334, three or four times daily, is invaluable 
and should be given before any other pills. It is 
unscientific to give specific antihypertensive drugs 
until one is certain that they are necessary. Re- 
assurance and steady encouragement form the back- 
bone of successful therapy. 
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2. Diet 
(a) Caloric restriction; reduction in weight 


“Begin therapy by correcting obesity” is a good 
rule widely applicable because so often the blood 
pressure drops significantly, and even becomes | 
normal and remains so, if weight is kept within 
normal limits. It is most important to take a 
careful and detailed dietary history; by cutting out 
sugar, cream, potatoes, pop, candy, and that mid- 
night snack, the patient need not be burdened with 
prescription of an exact diet of restricted calories. 
Weight should be recorded every three to four 
days, and the figures are usually worthy of more 
attention on the part of the patient than are casual 
blood pressure readings. Recent work favours the 
slow loss of one to two pounds per week. This 
is, in most cases, easy once the patient becomes 
calorie-conscious, and realizes the added risk in re- 
maining overweight. Appetite-reducing pills are 
rarely necessary but Dexamyl or Preludin may be 
given for short periods if absolutely necessary, 
since they do not as a rule raise the blood pressure 
or cause side-effects such as insomnia. 


(b) Sodium 


All hypertensives (including the asymptomatic) 
should be advised not to add salt at the table and to 
avoid foods obviously high in sodium content, for 
a number of reasons.” In experimental hypertension, 
increasing sodium intake further raises the blood 
pressure. Also salt water produces hypertension in 
some normal animals, and most important, in 
some severe hypertensives rigid salt restriction 
(to 500 mg. or less of sodium daily) lowers the 
blood pressure. Strict sodium restriction will be 
discussed later. There appears to be some 
synergism in the hypotensive actions of sodium 
restriction and the drugs recently introduced for 
the lowering of blood pressure. 


(c) Coffee, etc. 


Not more than one cup of “regular coffee” 
should be allowed daily. As alternatives, one can 
suggest low-caffeine preparations like Nescafé. 
Heavy coffee drinkers with elevated blood pressures 
may become normotensive after elimination of the 
beverage alone.® Cola drinks and other stimulants 
should also be prohibited. 


(d) Alcohol 


Because of its sedative and possible vasodilator 
properties, those who desire alcohol may take about 
3 ounces a day, provided obesity is not present. 


(e) Fat and Cholesterol 


In the light of recent work on atherosclerosis, 
intake of saturated fats, particularly butter, cream 
and meat fats, should be low. Also, for the present, 
it would be advisable not to permit more than 
one egg per day. 


3. Rauwolfia Serpentina 


Rauwolfia is the drug of choice in the milder, 
labile varieties, for example those with retinal 
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grades I and II, but should not be used until after 
the second or third visit—that is, until the above 
therapy has been given a fair trial. 

We often see great subjective relief (for example, 
of the headache and palpitation) and considerable 
drop in blood pressure largely due to its property 
of slowing the pulse and lessening nervous tension. 
Rauwolfia is probably the most useful of all agents 
for older persons, in the few cases where drug 
therapy is indicated because of progressive hyper- 
tension. 

If dosage is adjusted, it makes little difference 
whether you give the refined whole root (for ex- 
ample, Rauwiloid), the mixed alkaloids (for ex- 
ample, Raudixin) or the single alkaloid (for 
example, reserpine). The latter appears now to be 
the most active principle. Full benefit is not ob- 
tained from this drug until it has been in use for 
2 to 8 weeks,! when a fall in diastolic pressure of 
10 to 20 mm. is commonly observed. Begin with 
the equivalent of reserpine 0.25 mg. twice daily, 
and gradually increase to 0.25 mg. three times a 
day after food and at bedtime. The fairly common 
side reaction — nasal stuffiness—can usually be 
treated successfully with antihistamines, while re- 
ducing the dose will often alleviate other side 
effects such as lassitude, fatigue, sleepiness, diar- 
rhoea, shivering, flushing, nausea, restlessness, back 
and thigh pain, grogginess, insomnia and _ night- 
mares. If depression occurs, the drug must be dis- 
continued, since it may lead to suicidal tendencies 
and paranoid behaviour. It is wise not to use it in 
a patient who is emotionally unstable or depressed 
or gives a history of depression. I have found that 
the severe depression or agitation which usually 
is a late effect practically never occurs if the pa- 
tient is taken off the drug for one week every 
month. This routine allows for long-term therapy 
with less danger of side reactions, After a while the 
dose can often be gradually reduced to as low as 
0.1 to 0.25 mg. daily (or even be stopped al- 
together) with a continued good result. 


4, Rauwolfia and: Apresoline (Hydralazine) 


If results with rauwolfia alone are unsatisfactory, 
usually in a moderately severe case where second- 
ary changes may be present (as compared to the 
mild or labile case), something more is necessary. 
The next step is the addition of hydralazine, al- 
though by itself it has not lived up to initial 
promise. In order to minimize side reactions, the 
initial dose should be only 10 mg. after each meal 
and at bedtime. The headache (as well as nasal 
congestion, which is less frequently seen with this 
drug than rauwolfia) is occasionally relieved by 
antihistamines but not always. Other toxic effects 
are flushing, palpitation, drowsiness, dryness of 
mouth, nausea, vomiting, abdominal cramps, fever 
and pareesthesiz and oedema of the face, hands or 
feet, but they tend to disappear after a few days 
when tolerance is gained. After a week, the dose 
can usually be increased to 25 mg. 3 times a day 
after food and at bedtime. Thereafter gradual in- 
creases can be made weekly. After taking the drug’ 
continuously in substantial amounts for a variable 
period of time—usually a year or more—certain 
patients develop anemia, hepatomegaly, spleno- 
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megaly, arthralgia, or arthritis and a syndrome re- 
sembling disseminated lupus erythematosus. Re- 
covery usually follows discontinuance of the drug 
but it must not be started again. To be on the safe 
side I do not give more than 50 mg. 4 times daily. 
This dose is now available in a convenient pill com- 
bined with 0.2 mg. reserpine; stopping this medica- 
tion one week every month is an added precaution. 
As time goes on, you may or may not be able to 
reduce the dose —- to as low as one or two 
half-strength or full-strength reserpine-hydralazine 
pills daily. (Most patients hate taking too many 
pills. ) 


5. Veratrum Derivatives 


“At this point if response is inadequate with ther- 
apy already mentioned, some authorities add proto- 
veratrine or Veriloid, but like Fishberg and others? 
I have almost given up this drug because in most 
patients the blood pressure is not significantly 
lowered until the dose is so great that nausea and 
vomiting occur.* There is one exception and that is 
the drug Miopressin which comes in a half-strength 
capsule containing Rauwolfia serpentina whole 
root 0.5 mg. equivalents, protoveratrine 0.1 mg. 
and dibenzyline 2.5 mg. If the patient can take 
this medication 3 times a day after food and at 
bedtime and gets some improvement he may be 
tried on full strength Miopressin which contains 
double the dose and which is usually necessary 
before adequate response. This medication like all 
other reserpine drugs should be stopped for one 
week each month during long-term therapy, and 
as time goes on an attempt should be made to 
reduce the dose gradually to one or two half- 
strength or full-strength capsules daily. 


(B) More INTENSIVE THERAPY 
Selection of Patient for more Intensive Therapy 


Although the hypertensive patient requiring in- 
tensive therapy is in the minority, and you yourself 
are not likely to initiate therapy in the office, it is 
here that he is discovered and it is here that you 
continue to follow him up after his hypertension is 
regulated on therapy. 

Although retinal appearances usually provide a 
measure of the intensity of the hypertensive process 
as a whole, at times the heart or kidneys may 
gradually or even suddenly fail, without an ad- 
vance in retinal appearances beyond grade II. 

The following groups of patients should be 
selected for energetic treatment: 

(a) Most patients showing hypertensive retino- 
pathy—that is, grade III and IV. 

(b) Those without retinopathy but with a high 
diastolic pressure and who have or have had 
transient cerebrovascular episodes, attacks of left 
ventricular failure, or angina. 

(c) Those disabled by severe hypertensive symp- 
toms—for example, headaches associated with a 
persistently high diastolic pressure (120 mm. or 
more) with no response to less intensive therapy. 


*At the New Mount Sinai Hospital O.P.D. Cardiac Clinic, 
we are investigating a new more potent enteric-coated proto- 
veratrine pill known as M.R.D. 494. It seems to be better 
tolerated, and the early results are promising, but definite 
conclusions have not yet been reached. 
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In other words, treatment with the more power- 
ful drugs should be reserved for patients present- 
ing with significant symptoms or signs of retinal, 
cerebral, or cardiac impairment of hypertensive 
origin. 


THERAPY OF MORE SEVERE HYPERTENSIVE 
PATIENT 


1. Therapy as in Mild Hypertension plus 
Added Bed Rest 


These cases should first be treated like the milder 
types; but the important initial difference is much 
more rest, depending on the extent of secondary 
changes. Two weeks’ rest in bed at home is ad- 
visable as a last resort before more drastic 
measures are decided on. It may be noted at this 
time that the diminished frequency of malignant 
hypertension in recent years is strong evidence of 
the increasing effectiveness of the therapy for 
essential hypertension.” 


2. Drastic Sodium Restriction Therapy 


The tendency seems to be a swing back towards 
more emphasis on diet. The one dietary measure 
which reduces blood pressure in some instances of 
essential hypertension is drastic sodium restriction, 
that is to 500 mg. or less daily, but this should be 
necessary only in the more severe grades of hyper- 
tension. Such therapy should be considered if there 
is inadequate response following less intensive 
therapy with added bed rest—and before resorting 
to the very expensive and often difficult to control 
ganglionic blocking agents. Of course the primary 
question here is whether the patient is not only 
willing but able to remain on this very poor tasting 
and monotonous food. 


(a) The rice diet: An extremely efficient and 
easily prescribed diet is the rice-fruit-sugar diet. 
This consists of about 300 g. of rice daily with 
unlimited amounts of fruit, fruit juices and sugar, 
supplemented by iron and vitamins. This diet 
affords about 20 g. of protein, 150 mg. of sodium 
and 2000 calories daily and is free of cholesterol. 
Although it is easy to administer, very few patients 
will follow it, and for that reason and also because 
it is felt that the hypotensive effect of the rice 
diet is due solely to the low sodium content, it 
has practically been supplanted by the 200 to 
500 mg. sodium diet, which is much more palatable. 


(b) Low sodium diet (500 mg. and under): 
Usually the easiest and best way to prescribe this 
for an ambulant patient is to give him specific 
written instructions (see appendix*), as well as 
have him obtain one of the popular books on salt- 
poor diet for more detail and special recipes. Most 
salt substitutes on the market today are trustworthy 
but most patients do not like them. Vitamins should 
be given to make sure no deficiency develops. 
Numerous reports, including my own,®> have shown 
excellent results in the severer (as well as milder) 
forms of hypertension, as exemplified by grades 
III or IV retinal changes. Gilchrist,t in a recent 


*The appendix, not included in this issue but available in 
reprints of this article, contains details of an approximately 
0.5 g. low sodium diet.—Ed. 
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excellent review, claims that in malignant hyper- 
tension nearly half the patients will show a re- 
gression in papilloedema with restoration of vision 
when the sodium content of the diet is reduced 
to 200 mg. a day, but also when it is maintained 
at 500 mg. a day. 

Patients vary in their tolerance to salt restriction. 
Many become habituated and make little com- 
plaint. Others react badly after a few days. Anorexia 
is a danger signal. It should at once suggest onset 
of the salt-depletion syndrome characterized by 
weakness, nausea, vomiting and collapse, and 
followed by uremia. For this reason very low 
sodium diets are contraindicated in patients with 
marked kidney damage. If the urine cannot be 
concentrated above a specific gravity of 1015, 
great caution is necessary.2 The addition of small 
quantities of salt for a few days at a time is 
therefore justified every two or three weeks, par- 
ticularly when the above symptoms are present. 
This diet is worthy of adequate trial when more 
conservative methods fail, provided the patient is 
able and willing to carry it out. 


3. Consultation and Hospitalization 


If there is an inadequate response to the above 
therapy, it would be advisable to call in a con- 
sultant if you have not already done so, and to 
try to get the patient into hospital. It is sur- 
prising how much additional benefit is derived 
from two weeks’ hospitalization, and this should 
always be attempted before starting ganglionic 
blocking agents. 


4, Ganglionic Blocking Agents 


This very expensive therapy will in most cases 
reduce blood pressure and often improve signs and 
symptoms as well as lessen retinal changes.* How- 
ever, it should not be started unless there has been 
an inadequate response. If the condition is serious 
enough to warrant ganglionic blocking agents, the 
patient is sick enough for hospitalization. Only by 
very gradually increasing the dose of these potent 
drugs can one avoid the sudden marked fall in 
blood pressure which might lead to a cardiac 
infarction, a cerebral vascular accident, or sudden 
death, 


It must be emphasized that this therapy is 
contraindicated in urzemia and in advanced cere- 
bral arteriosclerosis, as well as organic pyloric 
obstruction. One must wait two to three months 
after either a cerebral or a coronary thrombosis 
before beginning ganglionic blocking agents, while 
considerable caution must be used if prostatic 
symptoms are present. 

The initial ganglionic blocking drug, hexame- 
thonium, was supplanted by pentolinium (Anso- 
lysin) and now it seems that this will be replaced 
by mecamylamine (Inversine) and chlorisondamine 
(SU 3088 or Ecolid), because they are more com- 
pletely absorbed and thus have a more predictable 
response, are less toxic, and require much smaller 
amounts. 

Mecamylamine and Ecolid are less dangerous 
and easier to regulate than Ansolysin and are best 
given one hour before mealtime for better absorp- 
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tion. The addition of reserpine reduces the neces- 
sary dose by one-half to two-thirds, as well as 
decreasing the side effects. Although reports" of 
ambulatory onset of therapy are appearing, I would 
advise the doctor in general practice not to assume 
this dangerous responsibility, for the present at 
least. Mecamylamine is started at 1 mg. three times 
daily and gradually increased until blood pressure 
response is adequate, but one does not like to give 
more than 20 mg. three times daily. Likewise 
Ecolid, shown by Winsor’ to be one of the 
most effective ganglionic blocking agents, is started 
at 10 mg. the first afternoon, while 10 mg. is given 
a.m. and p.m. on the second day. Thereafter the 
dose is gradually increased by 10 to 25 mg. in- 
crements up to 200 mg. per day if necessary, al- 
though the average maintenance dose is 10 to 50 
mg. two to three times daily. 


After the maintenance dose has been determined 
(by trial and error) preferably in hospital, the 
continuation of this therapy then becomes an 
office procedure. To begin with, the patient must 
be co-operative and intelligent, and unless the 
doctor is prepared to personally supervise this 
therapy, it may do more harm than good. He 
should be aware of the usual side effects as well 
as their corrective measures. With all hypotensive 
drugs, although more particularly with the gang- 
lionic blockers, measurement of their effect by 
taking the blood pressure with the patient only 
in the horizontal position is unsatisfactory, because 
some patients may show little or no fall when 
horizontal but when erect develop hypotensive 
symptoms such as faintness, dizziness or weakness, 
or may lose consciousness or even go on to develop 
cerebral thrombosis. It is therefore good office 
routine to take the lying blood pressure after 15 
minutes’ rest and preferably at a time when the 
effect on the blood pressure is known to be maxi- 
mal—that is, two to three hours after the drug 
has been taken. The blood pressure measurement 
should be repeated after the patient has been 
standing for one minute, and it is unwise to reduce 
the systolic pressure to less than 150 mm. Hg 
standing. This allows a margin for any further fall 
which may occur in rapid resumption of the up- 
right position, particularly in hot or stuffy atmos- 
pheres, on prolonged standing, and after alcohol. 
I do not feel that the patient at home should take 
his own blood pressure. He need only stand erect 
for one minute, two to three hours after he has 
taken the drug; if he becomes faint, it means that 
the dose is too high. The aim should be to produce 
at the end of one minute in the erect posture mild 
hvnotensive symptoms such as slight dizziness; 
if this does not occur, the dose should be increased. 
Blurring of vision due to disturbances of accommo- 
dation means that the dose is too high. Of course 
when this happens the patient should not be 
allowed to drive a car or operate dangerous ma- 
chinerv. Constipation should not be tolerated since 
it results in variable absorption and may lead to 
severe side reactions such as ileus. A daily bowel 
movement is essential, and may require laxatives 
or reduction of dosage. Chewing gum will aid 
dryness of mouth, while tinted glasses should be 
prescribed if photophobia is present. If impotence 
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occurs, the dose need only be reduced for several 
days. The patient should be warned to avoid pro- 
longed upright posture as much as possible, never 
to increase the dosage without instructions or to 
discontinue therapy abruptly. He should rest and 
sleep with his head as high as possible. 


5. Surgical Procedures 


The immediate benefits resulting from the em- 
ployment of the potent medical remedies now 
available, coupled with the substantial reduction 
in the mortality rate even in malignant hyper- 
tension, emphasize as nothing else can that surgery 
no longer has any significant place in the therapy of 
primary hypertension. It is rarely advised, but in 
the office management of hypertension, one should 
not entirely forget this possibility. 

(a) Lumbo-dorsal sympathectomy.—In younger 
people (under 50 and preferably under 45), a 
poor response to ganglionic blocking agents in 
combination with rauwolfia and/or hydralazine, 
provided renal and cardiac functions are reason- 
ably good, is a strong indication for sympathec- 
tomy, particularly in the severest grades of hyper- 
tension. For unintelligent and unco-operative pa- 
tients incapable of regulating drug therapy or of 
following the drastic sodium restriction diet, sym- 
pathectomy is a justifiable alternative. It must 
however be remembered that the best operation is 
still Smithwick’s procedure of resection of the 
splanchnic nerves together with excision of the 
sympathetic trunk from the level of the ninth 
thoracic root to at least as low as the first lumbar. 
This is major surgery and of course is contra- 
indicated in past or present left ventricular failure 
and angina pectoris, as well as gross impairment 
of renal function. There is often protracted dis- 
ability, and even after careful selection, worthwhile 
results are obtainable in only about one-quarter 
of the cases, although there is some evidence that 
a previous sympathectomy enhances the effect of 
hypotensive drugs. 

I can best summarize the present status of surgery 
in primary essential hypertension by stating that 
since the advent of ganglionic blocking agents, I 
have not referred any cases for operation, and that 
has been the experience of others. 

(b) Subtotal and total adrenalectomy followed 
by maintenance with cortical steroids. The value 
of this drastic procedure has not been established 
and is not recommended except where the supra- 
renal gland is primarily involved. 


HYPERTENSIVE ENCEPHALOPATHY 


We may at any time see a case of hypertensive 
encephalopathy; for this, absolute bed rest in hos- 
pital is essential, where a venesection may be done 
with benefit. Intramuscular or intravenous reserpine 
or protoveratrine are the drugs of choice, but only 
if more routine therapy proves unsuccessful. These 
potent drugs must be used cautiously, since too 
rapid reduction in blood pressure may produce 
coronary or cerebral thrombosis. 
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SUMMARY 


The remedies at present available for hypertensive 
patients, if selected judiciously, applied conscientiously, 
and adjusted carefully to the particular needs of the 
individual, offer more today than ever before. First, 
however, one must make certain that actual hyper- 
tension is present and that the patient is not simply 
a hyper-reactor who tenses up because he is in a 
doctor’s office. 


Although about 90% of patients with high blood 
pressure have primary essential hypertension, one 
must first make an accurate diagnosis to rule out the 
small number of cases of remediable secondary hyper- 
tension. The latter can usually be suspected and often 
diagnosed by a thorough office checkup. Detection of 
a precise cause and its surgical removal can lead to 
permanent cure. 


The most important therapy in all cases of essential 
hypertension is reassurance, more relaxation, and (if 
necessary) sedation. Since most cases we are called 
upon to treat are mild (regardless of the level of 
blood pressure), this therapy alone is usually ade- 
quate, particularly in women where high blood pres- 
sure is as a rule much more benign. Dietary principles 
advised in all cases of hypertension are reduction of 
weight to normal, moderate sodium restriction and 
low fat intake. 

In general, appropriate therapy, which is most often 
a combination of different remedies, should be deter- 
mined more by the patient’s vascular state than by 
blood pressure readings. The cases selected for less 
intensive drug therapy are the large group with 
efficient heart and kidneys and no more than grade 
I or at most grade II retinal changes. Rauwolfia is 
the first drug used, but not before the above measures 
have been given a fair trial. If results are unsatis- 
factory, the next therapy is the gradual addition of 
hydralazine (Apresoline). The veratrum derivatives 
have been disappointing because the therapeutic dose 
too closely approximates the toxic dose. A combination 
of rauwolfia, protoveratrine, and dibenzyline (Mio- 
pressin) is occasionally helpful where rauwolfia and 
hydralazine is inadequate. It is advisable to stop all 
rauwolfia and hydralazine preparations for one week 
every month, as well as to gradually reduce the main- 
tenance dose and thus minimize toxic effects. 


The cases selected for more intensive therapy are 
the comparatively small group with significant symp- 
toms or signs of retinal, cerebral, or cardiac impair- 
ment and insufficient response to the less intensive 
therapy noted above. Two weeks’ bed rest at home 
is advisable as a last resort before more drastic mea- 
sures are started. If response is still inadequate, one 
should at this point consider drastic (500 mg. and 
under) sodium restriction provided the patient is co- 
operative and has the intelligence and will-power to 
follow such a diet. Failing this, it would be advisable 
to call in a consultant if this has not already been 
done, and the patient should if possible be hospitalized 
for two weeks. Only after that should a ganglionic 
blocking agent be added to therapy. This should 
preferably be started in hospital and is contra- 
indicated if uremia or advanced cerebral arterio- 
sclerosis is present. Mecamylamine (Inversine) and 
chlorisondamine’ (Ecolid or SU 3088) seo far appear 
to be easier to control and less dangerous than hexa- 
methonium or pentolinium (Ansolysin). All practi- 
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tioners should become familiar with the side effects 
and dosage, since patients on these drugs require 
frequent office visits. Rauwolfia potentiates these 
agents as it does the others, and generally speaking 
should be the first hypotensive drug to try and the 
last to omit. ' 

The only surgical procedure advocated for essential 
hypertension is lumbo-dorsal sympathectomy, which is 
very rarely necessary today and should only be con- 
sidered in younger unco-operative or unintelligent 
patients, provided renal and cardiac functions are 
reasonably good and there has been inadequate re- 
sponse to all other therapy. 
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CARL VON NOORDEN 


ONE HUNDRED YEARS AGO, on September 13, 1858, one 
of the great pioneers in metabolism and dietetics was 
born in the Coblenzer Strasse, Bonn, a city which in 
the intervening century has been transformed from a 
quiet university town into a world capital. Since 
Canada has played so great a part in this field of 
medicine, it is fitting that we should at this time pay 
some tribute to Carl von Noorden, who in a long life- 
time of intense activity made so many contributions 
to the study of the metabolic diseases. 

Carl Harko Hermann Johannes von Noorden came 
of Dutch and Rhineland stock and from a family of 
scholars. Two of his great grandfathers were physicians 
—Johannes van Noorden, a Rotterdam doctor, and 
Christian Nasse, who was the first clinician to be 
attached to the University of Bonn. His father was a 
noted historian, Professor Karl von Noorden, who 
married early and subsequently travelled much. Carl 
was a strong, healthy, intelligent and adaptable child, 
and maintained his good health and energy throughout 
the 86 years of his life. The lives of the father and son 
suggest that the concept of “job mobility” did not, as 
is sometimes thought, originate in the United States. 
The father’s university posts took him to Greifswald, 
Marburg, and Tiibingen, while his son in addition 
studied in Berlin and later in Tiibingen, Leipzig, Frei- 
burg and again Leipzig. 

Carl was first interested in philosophy, law and 
mathematics but later turned to medicine, thus basing 
his lifes work on a broad acquaintance with the 
humanities for which he often expressed thankfulness 
in later life. He graduated in medicine in 1881 in 
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Leipzig, and was appointed assistant in the physiologi- 
cal institute in Kiel next year, passing on to a post in 
internal medicine in the University of Giessen in 1883, 
and to another post in Berlin under Professor Gerhard 
in 1889. He was appointed professor in 1893 and next 
year went to Frankfurt am Main; Frankfurt and Vienna 
became the two cities associated with the rest of his 
career. In 1894 he was the director of the medical 
department of the municipal hospital in Frankfurt and 
was already occupying himself with metabolism, for 
in the previous year he had published a textbook of 
pathology of metabolism, and the year after arriving 
in Frankfurt he published the first edition of his 
celebrated monograph on diabetes and its treatment. 
Further studies on anzmia, treatment of renal and 
cardiac disorders, and obesity stem from this early 
period in Frankfurt. 

In 1906 von Noorden was called to Vienna to replace 
the famous Hermann Nothnagel as professor of in- 
ternal medicine. Here he stayed for seven years, 
devoting himself to research and being mainly respon- 
sible for the creation of the New Medical Clinic. How- 
ever, von Noorden did not settle down in Vienna and 
seems to have encountered some opposition, for in 
1913 he was glad to go back to Frankfurt where he 
took over the directorship of a private clinic, the 
Lampé-von Noorden Clinic, for diabetes and diet 
therapy. This clinic became world-famous as a centre 
for treatment and for research; patients came to von 
Noorden, who in addition to his directorship was also 
professor of internal medicine in the university, from 
all over the world. Nor was von Noorden parochially 
minded, for, inheriting the taste for travel from his 
father, he made numerous journeys through Europe 
and to the United States, North Africa and Egypt, 
giving lectures and exchanging ideas with professional 
colleagues. 


In 1929, Vienna called him once more, but this time 
in a more specialized field. The city wanted him as 
director of a new hospital and research institute, the 
Lainz Hospital, where his talent for organization soon 
created an outstanding special department for metabolic 
and nutritional disorders, ahd diet therapy. The city 
recognized his efforts by making him a freeman of 
Vienna. It is worth noting that when Vienna called 
upon him for the second time he was already over 70 
years old, but in full possession of his powers. Even 
after his retirement in 1935 he obtained the title of 
consultant and produced another couple of scientific 
papers. He continued to practise until his death at the 
age of 86, on October 26, 1944. 


His private life was a happy one. He first married 
Agnes Binz, daughter of the Bonn pharmacologist, 
Professor Carl Binz, and had four children by this 
marriage. His first wife died in 1917 and a few years 
later he married Herta am der Heiden, again a fortun- 
ate choice. 

What were the contributions of von Noorden to 
medicine? Some research workers are distinguished 
for one or two notable contributions in their lifetime, 
contributions so outstanding as to obscure the years 
of hard work associated with them. von Noorden on 
the other hand belonged to that group of research 
workers who apply scientific methods systematically to 
their chosen field over a period of many years, clear 
away the dead wood, and create a firm basis on which 
others can build. He had an orderly and precise mind 
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Carl von Noorden 


and was good at explaining his ideas to others, which 
would account for the popularity of such writings as 
his “General Dietetics” and “Handbook of the Patho- 
logy of Metabolism”. It would also account for the 
ease with which he taught not only physicians but 
also nurses and dietitians. He was an indefatigable 
worker, sometimes working 18 hours a day, and com- 
bined research talent with practical common sense and 
the ability to exercise a personal magnetism on his 
patients. His campaign for the underprivileged diabetic 
ended in triumph when in 1927 the German govern- 
ment agreed to his proposal for the establishment of 
free clinics for these sufferers. His character is revealed 
in two of his sayings, “My religion is reverence” 
(reminiscent of Albert Schweitzer) and “Life is a 
compromise between duty and self-restraint.” 

It is to be hoped that one day the world will be 
privileged to read his hitherto unpublished autobi- 
ography, and thus make closer acquaintance with a 


somewhat neglected figure in medicine. 
S. S. B. GrLpER 
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WHERE DO I SLEEP IN EDINBURGH? 


July 1959, which appeared to be such a distant 
date, is now only next July. The significance of that 
remark is that members and their families who are 
proceeding to the Joint Annual Meeting of the B.M.A. 
and C.M.A. in the Scottish capital must shortly decide 
on the details of the trip. 

Our official travel agents, University Tours: Limited, 
2 College Street, Toronto, are aware that over three 
thousand Canadian men, women and children plan 
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to attend the meeting for the period Saturday, July 
18 to Friday, July 24. Those days are mentioned 
because they outline the week when Canadians will 
be most welcome in Edinburgh and when preparations 
are being made for our reception and accommodation. 
Please do not plan to arrive earlier than July 18 or to 
stay beyond July 25. 

An invasion by three thousand people would 
present a problem in any city and Edinburgh is no 
exception. First-class hotels are not numerous and the 
number of visitors who can be accommodated there 
is strictly limited. Additional rooms have been identi- 
fied as “festival” accommodation because they are 
used during the Edinburgh Festival to house the 
visitors to that annual event. The majority of Canadians 
will find themselves in these good, clean, Scots rooming- 
houses. Private hospitality in the homes of Edinburgh 
doctors will supplement the supply of rooms. 

Every bed in every type of accommodation in 
Edinburgh and vicinity has been reserved by our 
hosts the British Medical Association. It will be their 
task and responsibility to make assignments to Can- 
adians and in this they will rely entirely on the master 
housing list which is being maintained by University 
Tours. It is therefore essential in your own interest 
that your name be listed with the official travel agents. 
Regardless of your travel plans, which may have been 
made with another agency, do not fail to notify 
University Tours of your intention to be in Edinburgh 
and your preference for housing accommodation. The 
only priorities which have been established relate 
to the members of the Executive Committee and to 
C.M.A. participants in the scientific program. All 
other members will be housed on a “first come first 
served” and “best available” basis. 

Although the social program which is being arranged 
by our British hosts may leave little time for sleeping, 
it is important to have a habitation, and your name 
on the University Tours list will insure that accommo- 
dation is available. 





GOLF TOURNAMENT 


Approximately 80 golfers took part in the annual 
C.M.A. tournament, held in Halifax at the time 
of the annual meeting last June. The prize list is as 
follows: 


First prize, low gross: Dr. A. R. McGee. 
Second prize, low gross: Dr. H. McLean. 
First prize, low net: Dr. R. S. Grant. 
Second prize, low net: Dr. J. McCleave. 
High gross: Dr. K. R. Crawley. 

Low net, 9 holes: Dr. P. B. Rose. 
Best-looking golfer: Dr. L. M. Morton. 
Golfer with best swing: Dr. W. V. Johnston. 
Best putter: Dr. R. A. Morash. 

Low gross, left-handed golfers: Dr. J. Charman. 
Sealed hole: Dr. R. D. Baird. 

Golfer from farthest away: Dr. E. C. McCoy. 
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MEDICAL MEETINGS 


NAPT COMMONWEALTH 
CHEST CONFERENCE 


The NAPT (National Association for the Prevention 
of Tuberculosis) Commonwealth Chest Conference at 
the Royal Festival Hall, London, England, from July 
1-4 also incorporated the Annual Conference of the 
British Tuberculosis Association. Nearly 1500 repre- 
sentatives from 60 countries were present and there 
were over 200 speakers. 

The activities of the NAPT now include diseases of 
the chest and heart, and chronic bronchitis, heart 
disease and lung cancer were all discussed. Other 
subjects included pneumoconiosis, fungus disease and 
leprosy. The sessions dealt not only with the treatment 
of chest disease, but with the whole field of prevention 
and rehabilitation and with the care of the patient's 
family. Much stress was, therefore, laid on the im- 
portance of combining the efforts of administrators; 
medical personnel, representatives of industry, volun- 
tary organizations and the general public in any cam- 
paign against disease, especially from the preventive 
aspect. 

In many parts of the world tuberculosis is still a 
major health problem, and this point was strongly 
urged in the opening main session on “The World 
Anti-tuberculosis Campaign; Is it Succeeding?”, especi- 
ally by Dr. Johannes Holm, Chief, Tuberculosis Section, 
Division of Communicable Disease Services, WHO. 
Dr. Holm said that in no country in the world had 
tuberculosis been brought under control, and that the 
success achieved so far was only in making control 
possible. Althoygh 200,000,000 children and young 
adults had been tuberculin-tested and over 70,000,000 
vaccinated in the internationally assisted mass cam- 
paigns which started in 1948, BCG vaccination was far 
from being used to the utmost, and in many countries 
was applied unsystematically and with unsatisfactory 
techniques. Experience was still lacking in the mass 
use of antituberculosis drugs and in techniques for 
mass case-finding. 

Dr. B. A. Dormer, Adviser on Tuberculosis Services, 
Health Department, Union of South Africa, in a very 
outspoken address, said that even the best methods of 
tuberculosis control would be of no avail if environ- 
mental conditions were too far below standard. If 
resources were limited, “Feed, House and Keep Clean” 
was an even better slogan than “Find, Isolate and 
Treat”. 

The session on “Tuberculosis Medical and Social 
Services in the British Commonwealth” gave a varied 
picture which offered valuable opportunities for com- 
parison of experience, discussion of difficulties and 
evaluation of results achieved. Delegates from Africa, 
where treatment by chemotherapy is essential, especi- 
ally for domiciliary work, were concerned about the 
number of drug-resistant cases, and Dr. Jack Pepys of 
the Medical Research Council spoke of the trials now 
being conducted in Uganda, Kenya and Tanganyika 
in co-operation with the Council. From Nigeria came 
encouraging reports of the work in Lagos where in- 
fectious cases are dealt with almost on the spot; a 
large-scale BCG campaign is running and _ students 
going abroad are compulsorily examined. From 


Mauritius there was news of a steady fall in tuber- 
culosis mortality, and Lt.-Col. Mackay Dick of the 
Army Chest Centre, Hindhead, gave an interesting 
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account of the excellent care taken of the Gurkha 
troops and their families in Far East land forces, 
during which a small detachment of Gurkhas who had 
undergone surgical treatment in this country entered 
the Hall and smartly saluted the delegates. 

As the British Tuberculosis Association is a clinical 
society, emphasis at the Association’s meetings was 
largely on diagnosis and treatment. At the session on 
“The Management of the Heart in Chronic Respiratory 
Disease”, Dr. John Briggs, Minnesota University, 
taking as his title “Cor Pulmonale”, surveyed the 
whole field of physiology, causation, clinical presenta- 
tion and treatment with special emphasis on the cardiac 
rather than the respiratory problem. 

A panel discussion followed, at which Dr. J. L. 
Livingstone, Dr. Paul Wood, Dr. N. J. England and 
Dr. W. Whitaker answered questions from the audi- 
ence. Although many of these concerned clinical 
management of cor pulmonale, considerable interest 
was shown in the importance of preventing the devel- 
opment of heart failure, the value of antibiotics for 
chronic chest infection and the management of social 
background. 

On Thursday, July 3, three subjects were linked 
in a symposium: Fungus Disease of the Lung—Dr. R. 
W. Riddell, Brompton Hospital, London, presented a 
full survey illustrated by excellent photography. He 
concentrated on the variety of pathological findings 
but also touched upon the clinical aspects of diag- 
nosis and treatment. Pneumoconiosis — Professor J. 
Gough, Cardiff, discussed the influence of tuberculosis 
in dust diseases of the lung, mentioning the relative 
rarity of tuberculosis in miners at the beginning of the 
century and the greater prevalence today. The effect 
of this on pneumoconiosis and the consequently more 
serious prognosis in miners was emphasized and Pro- 
fessor Gough put forward the evidence incriminating 
tuberculosis in the development of P.M.F. in coal 
pneumoconiosis. Sarcoidosis—Dr. J. G. Scadding, 
London, surveyed the relationship between sarcoidosis 
and tuberculosis. These conditions were not incom- 
patible and indeed had mutch in common. 


The final session of the BTA Conference consisted of 
a report on the large-scale investigation into thoracic 
surgery in pulmonary tuberculosis, recently published 
by the BTA and Society of Thoracic Surgeons. Sir 
Clement Price Thomas was in the Chair. Dr. -L. E. 
Houghton, Mr. A. H. M. Siddons and Mr. Andrew 
Logan each discussed parts of the report which com- 
pared the results of thoracoplasty and _ resectional 
surgery for different age groups and in relation to the 
clinical and radiological pictures. Unfortunately, the 
results could not be related to modern principles of 
chemotherapy but the speakers brought to life the 
statistical results of a most complete and comprehen- 
sive survey. 

An NAPT session of unusual interest was that on 
“Tuberculosis and Leprosy—Resemblances and Diver- 
gences in Diagnosis and Treatment”. The general 
opinion was that a close integration of tuberculosis 
and leprosy programs was desirable. Dr. R. J. 
Grove-White, Singapore, said: “ . The lepromin 
and tuberculin reactions have been the subject of much 
study. There is evidence suggesting the possibility of a 
common antigen in these substances. The close re- 
semblance between the histological appearance of 
tuberculoid leprosy and the productive lesion of tuber- 





culosis suggests that the body responds to the two 
infections in much the same way. 

Dr. S. W. A. Kuper, of Brompton Hospital, and Dr. 
T. F. Davey, Nigerian Leprosy Service, described 
experiments in the use of BCG vaccination to deter- 
mine the relationship between lepromin and tuberculin 
sensitivity. It was felt that further trials should be 
undertaken to establish the value of BCG vaccination 
in leprosy control. Dr. J. Ross Innes, London, said that 
the two diseases had enough similarity for the same 
drugs to be effective to some degree against both; he 
suggested that preventive medicine for the two dis- 
eases should be combined. 

During the discussions on “Mass Radiography— 
Past, Present and Future”, several speakers dealt with 
the fear of radiation from examination, a matter now 
very much in the public mind. Dr. J. F. Loutit, 
Atomic Energy Research Establishment, Harwell, said 
there was no risk of genetic effects, and, dealing with 
somatic effects, refuted the suggestion that the prob- 
ability of neoplastic change rises in direct proportion 
to the total dose of radiation, however delivered. He 
said that further research on this subject was needed 
and that in the meantime, while avoiding panic, we 
should, where possible, reduce by physical means the 
doses given in diagnostic radiology. 

Dr. Daniel Jenkins, Associate Professor of Medicine, 
Baylor University College of Texas, discussed the 
risks of radiation exposure in mass miniature radio- 
graphy in America, as applied to his own area in 
Houston, suggesting that the cross-sectional approach 
may no longer be the most efficient method of using 
mass radiography and that contact follow-up might 
now yield better results. Various speakers gave par- 
ticulars of the immense achievements of mass radio- 
graphy compaigns and their value which seems far to 
outweigh the small and problematical risk involved. 

During the discussion on “BCG Vaccination — Its 
Organization and Follow-Up”, Dr. K. Neville Irvine, 
adviser in BCG vaccination, Oxford Regional Hos- 
pital Board, gave an account of the history of the 
scheme in Great Britain during the past nine years 
and Dr. Gunnar Dahlstr6m, Sweden, made a number 
of recommendations as to the categories of persons for 
whom vaccination was still advisable under present 
circumstances. Two interesting points were Dr. Irvine’s 
description of the Heaf multiple puncture test which is 
becoming increasingly popular because of its sim- 
plicity, and an account by Dr. J. Ungar of the manu- 
facture of freeze-dried BCG vaccine, in which he said: 
“, . . The vaccine contains a sufficient number of 
viable ‘bacteria to induce in tuberculin-negative indi- 
viduals a conversion rate near enough to 100%; the 
bacterial content chosen is such that no untoward local 
reactions result from the vaccination. The product is 
easy to re-suspend after the addition of saline or dis- 
tilled water to the ampoule. The vaccine is stable for 
at least one year when protected from daylight at 
normal room temperature... ” 

Great interest was aroused by the closing session 
of the Conference, “The Problem of Lung Cancer”, 
and by the discussions on cigarette smoking as one 
of the chief causes. Dr. C. H. C. Toussaint, London, 
said that the present epidemic of bronchial carcinoma 
was due to inhalation of carcinogens in cigarette 
smoke. Prevention was the only real remedy, but speedy 
investigation and diagnosis could lead to prompt sur- 
gical excision and the saving of many lives. It was 
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vital to try to prevent the younger generation from 
starting the habit of cigarette smoking and this point 
was emphasized by Professor Ian Aird, London, and 
by Dr. J. A. Scott, London, in his summing up. Pro- 
fessor Alexander Kennedy, Department of Physiological 
Medicine, University of Edinburgh, speaking on “The 
Psychology of Giving Up Smoking”, described a 
number of techniques, including hypnotism and 
conditioned aversion, to a fascinated audience. He 
mentioned “Stop Smoking” campaigns with badges 
to warn others not to provide temptation by 
offering cigarettes, “Self-Help” Circles in which those 
who had given up smoking could encourage others, 
and even “No Smoking” holiday camps. Gradually 
breaking off the habit caused too much psychological 
tension for too long. 

Dr. Julius Wilson, Director, Henry Phipps Institute, 
University of Pennsylvania, believed that the most 
probable answer to the controversy about the respon- 
sibility of cigarette smoking for the increase in lung 
cancer was that cancer was due to an unknown cause 
plus multiple irritants of the bronchial mucosa. Pre- 
ventive measures must be developed: health education, 
especially of the young; a change in the chemistry of 
cigarettes, an effective attack on air pollution, or some 
means of altering the body’s control of cellular growth 
—some answer must be found. 





CANADIAN SOCIETY FOR THE 
STUDY OF FERTILITY 


The Annual Meeting of the Canadian Society for 
the Study of Fertility will be held in London, Cnt., on 
October 31 and November 1, 1958. Further informa- 
tion may be obtained from Dr. Jean F. Campbell, 
Secretary-Treasurer, 238 Queen’s Avenue, London, 
Ont. 





THE LONDON LETTER 


(From our own correspondent) 
EPIDEMIOLOGY OF CANCER 


Having for many years lent distinction to the General 
Register Office as Chief Medical Statistician, Dr. Percy 
Stocks has now turned his attention to an intensive 
study of the epidemiology of cancer. Between 1952 and 
1956 he carried out an exhaustive survey of the inci- 
dence of cancer in North Wales (a predominantly 
rural area) and in the Liverpool region (a pre- 
dominantly urban area). The results of this survey 
have now been published as a supplement to the 
recently published annual report .of the British Empire 
Cancer Campaign for 1957. It is a mass of carefully 
analyzed data which will provide food for thought for 
many years to come, and provides a model of how 
such an investigation should be carried out. Typical 
of the scope of the survey is its analysis of the possible 
causes for the curiously high incidence of eancer of the 
stomach in North Wales. Taking the national figure 
as 100, in 1947-54 the standardized mortality for 
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cancer of the stomach exceeded 150 in 26 of the 54 
administrative areas of North Wales, ranging trom 200 
to 260 in nine of these, but it exceeded 150 in only 
two of the 33 areas in Cheshire and Liverpool. Is this 
associated with dietary habits, as is suggested by the 
positive association between the incidence of cancer 
of the stomach and the reported frequency of having 
eaten fried foods during twenty years before the 
onset of the condition? Or is it associated with the 
soil, as suggested by the finding that in the Welsh 
districts with high mortality from cancer of the stomach, 
but not elsewhere, the incidence of cancer of the 
stomach after 10-19 years of residence is excessive 
where: the garden soil has a high content of organic 
carbon? Indeed, Dr. Stocks goes so far as to state 
that “something in the soil yet to be identified seems 
to be the main factor responsible for the peculiarly 
high incidence of stomach cancer in parts of North 
Wales.” 


A MonTH OF CONFERENCES 


The conference season is now in full swing, and 
during July three major ones have been held in 
London. The ball was set rolling by the Common- 
wealth Chest Conference, organized by the National 
Association for the Prevention of Tuberculosis, which 
attracted delegates from all parts of the Commonwealth 
and the Colonies to its meetings in Festival Hall. It 
was an interesting sign of the times that tuberculosis 
occupied a much smaller part of the time than at 
previous Conferences, and the agenda covered a wide 
field, including leprosy, cancer of the lung, and 
chronic respiratory disease. No sooner had the chest 
experts vacated Festival Hall than the cancer experts 
moved in for the Seventh International Cancer Con- 
gress under the presidency of Sir Stanford Cade. For 
a week 2500 delegates from 64 countries listened to 
a spate of papers which may not have added anything 
new to our knowledge but amply demonstrated the 
intensity of the attack that is being made throughout 
the world on this major health hazard of the present 
day. Finally, the ladies of the profession came along, 
modestly restricting their activities to Bedford College, 
with the Eighth Congress of the Medical Women’s 
International Association under the presidency of Dr. 
M. Yolanda Tosoni-Dalai of Milan. Among those 
attending the congress was Dr. Esther Pohl Lovejoy, 
who was the first president of the Association when 
it was founded in New York, in 1919. The theme of 
the congress was “The Adolescent”. 


POLIOMYELITIS VACCINE 


Hitherto poliomyelitis vaccination has been re- 
stricted to children up to the age of 15, expectant 
mothers, and general practitioners, hospital and 
ambulance staff and their families. Of the 6,570,100 
registered for vaccination, 4,481,837 have been vac- 
cinated with two doses, and 856,388 with one dose, 
leaving about 1,232,000 awaiting vaccination. The 
Government has now announced that it is hoped to 
be able to extend the program of vaccination by the 
autumn to raise the upper age limit for vaccination to 
25, and for a start to be made with a third injection 
for those who have already received two doses. It is 
also proposed to bring a wider range of hospital staff 
and their families within the scheme. It is estimated 
that there are 6,250,000 people in the 15-24 age- 
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group, and that those eligible up to March 1959 for 
a third injection may total 6,500,000. To date, prac- 
tically the whole of the vaccination program has 
been carried out with Canadian and American Salk 
vaccine, British manufacturers contributing a mere 
trickle. 


DIAMOND JUBILEE OF THE R.A.M.C. 


A service of thanksgiving in Westminster Abbey, 
attended by Queen Elizabeth, the Queen Mother, who 
is the Colonel-in-Chief of the Corps, was the out- 
standing event in the celebrations held to commemorate 
the diamond jubilee of the Royal Army Medical Corps. 
The Abbey was filled with a vast congregation for 
the occasion, including representatives of past and 
present members of the Corps, as well as every branch 
of medicine. The following day, Sir Gordon Gordon- 
Taylor delivered a commemorative oration in the Great 
Hall of B.M.A. House. Delivered with the eloquence 
which we have all come to expect from this doyen 
of British surgery, it reviewed the history of the Corps 
from its earliest days, and concluded with a peroration 
worthy of the occasion: “I offer to the Corps laurel for 
tribute on this its diamond jubilee, and rosemary for 
remembrance of those who have preceded us on the 
way. Surgat gloria usque astra.” 

WiLuiaM A. R. THOMSON 
London, August 1958. 





ABSTRACTS from current literature 


MEDICINE 


Murmurs in Children: A Clinical and Graphic Study in 
500 Children of School Age. 


A. A. Lutsapa et al.: Ann. Int. Med., 48: 597, 1958. 


The problem of systolic*murmurs in children and 
adolescents is considered in general and a review of 
existing literature.is made. The terms “functional”, 
“innocent” and “physiologic” are discussed in reference 
to these murmurs. 

A clinical and graphic study was made in 500 un- 
selected children between the ages of four and 17. 
Clinical auscultation was made by three examiners. 
Electrocardiograms and phonocardiograms were re- 
corded in all cases. Further clinical and graphic studies 
were made in 87 cases having louder murmurs. Fluoro- 
scopy was done in 40 cases. Hematologic studies were 
made in 38 cases. 

From a clinical point of view, a medium or loud 
systolic murmur was found in 23.3% of the cases, and 
no significant difference was found between the two 
sexes. Even though the majority of systolic murmurs 
were pulmonic, a fair number were heard at the apex 
and over the aortic area. 

No correlation was found between murmurs and 
economic background or race, or body size. Changes 
of the murmur with changes of position of the child 
or rotation of the neck were found to be inconstant 
and not relevant. No prolongation of the QT interval 
was found in children with murmurs. A phonocardio- 
graphic study revealed diastolic extra sounds in 63%, 
and a split P, in over 50% of the cases. 
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A study of the configuration of the murmur and of 
the area where it was best recorded was further 
made. With faint murmurs excluded, 23% of the 
children had murmurs in the tracing. The murmur 
was “musical” in over one-half of cases with murmurs. 
It was “diamond-shaped” in slightly less than one-half, 
and “in decrescendo” in more than one-half. This 
study would seem to indicate a mitral origin in over 
one-half and a pulmonic or aortic origin in the rest. 
In 6.5% of the cases, significant differences were found 
between clinical examination and phonocardiographic 
findings. 

No difference was found as to anemia between chil- 
dren with murmurs and children without. Fluoroscopy 
revealed a dilated and strongly pulsating pulmonary 


‘artery in 75% of children with louder murmurs. 


The following possibilities were considered and ex- 
cluded. (a) that the murmur is inherent in the size 
and configuration of the cardiovascular system of 
children; (b) that it is caused by a disproportion in 
the development of heart, vessels and ostia; (c) that 
it is due to compression of the pulmonary artery by 
the chest wall; (d) that it is an extracardiac murmur, 
or is due to anzmia, or is originating in the neck. 


It was also excluded that the systolic murmur of 
children has different clinical or graphic characteristics 
from those of “organic” murmurs. The frequency of 
occurrence of these murmurs was not considered as 
implying a “physiologic” origin; many diseases of man 
are common without being physiologic. Autopsy 
studies on large series of persons of various ages have 
revealed the extreme frequency with which the cardiac 
valves present minor damage. This frequency in- 
creases with age; lesions were found in 20% between 
the ages of 11 and 15. The coincidence of this figure 
with that of medium or loud murmurs observed by 
the authors is striking. These minor valvular lesions 
were considered by pathologists as being of rheumatic 
nature. However, further proof of this may be needed. 


The authors present two alternative hypotheses: 
(a) that the murmurs are caused by a discrete rheu- 
matic process which has different characteristics from 
the more severe forms and which, in the majority of 
cases, is not followed by important valvular lesions, 
(b) that the murmurs are due to nonrheumatic, pos- 
sibly allergic valvulitis, with no tendecy to increase 
in severity. 

In either case, they consider it impossible to separate 
these murmurs from those of valvular lesions which 
have greater clinical significance. Therefore, they ad- 
vise careful notation of all murmurs and repeated 
studies through the years. Mitral stenosis would never 
be accidentally discovered between 20 and 40 if care- 
ful, systematic studies of children were made and ob- 
servations were continued until a murmur either dis- 
appears or becomes definitely significant. 

AuTHorR’s SUMMARY 


Bronchoscopic Method for Measuring Left Atrial Pres- 
sure: An Aid to Diagnosis in Mitral Disease. 


oe GuNNING AND R., J. Linpen: Circulation, 17: 354, 
1958. 


Some of the necessary conditions for the accurate re- 
cording of left atrial pressure by the bronchoscopic 
method are emphasized. The records of 146 patients 
were examined and the patients placed in groups 
according to the clinical and radiologic diagnosis, the 
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diagnosis at operation, and the diagnosis based only 
on an examination of the pressure record. Attempts to 
predict the diagnosis solely from an examination of 
the pressure record were wrong in two patients only, 
whereas similar attempts by clinical, and radiologic 
means were wrong in 13 patients, out of a total of 
125 cases. It is concluded that in mitral disease this 
technique, used correctly, is useful in differentiating 
between stenosis and regurgitation and in distinguish- 
ing those patients in whom the diseased mitral valve is 
not the main cause of the symptoms. S. J. SHANE 


Disorders of the Abdominal Aorta. 
D. W. Kramer et al.: J. A. M. A., 166: 1711, 1958. 


In a survey of 207 patients with various degrees of 
disease of the abdominal aorta there were 100 patients 
with definite evidence of impaired circulation and 107 
patients with x-ray evidence of calcification but no 
appreciable impairment of the peripheral blood supply. 


The most frequent symptom of impaired circulation 
was claudication (78%). This occurred more commonly 
in the calf; however, when the hip or thigh muscles 
were involved, this complaint was more significant. 
Impotence, which has been stressed by some writers, 
is not a frequent occurrence. The role of radiology 
in diagnosis is important, as applied to the soft-tissue 
technique. Aortography is recommended only in 
selected cases. Although calcification may not be re- 
vealed in some cases of extensive occlusion, the 
presence of positive x-ray evidence is significant even 
when minimal findings are present. 


Diagnosis of occlusion of the abdominal aorta may 
be made on the bases of the symptoms and signs 
suggesting a markedly impaired circulation, but with 
a striking preservation of the nutrition in the distal 
parts. Circulatory function tests will confirm the 
presence of any interference of the blood supply to 
the extremities. S. J. SHANE 


Acute Nonspecific Pericarditis with Cardiac Tamponade: 
A Fatal Case Associated with Anticoagulant Therapy. 


H. L. Goopman: Ann. Int. Med., 48: 406, 1958. 


This report presents the second known example of 
fatal pericardial haemorrhage associated with anti- 
coagulant therapy in the course of acute nonspecific 
pericarditis. A Negress aged 76 received dicoumarol 
in therapeutic doses for a suspected myocardial in- 
farction. She died suddenly on the 14th hospital day 
from cardiac tamponade. Necropsy revealed a hzmo- 
pericardium of 700 c.c. of blood and soft clot, with 
diffuse hzmorrhagic and organizing fibrinous _peri- 
carditis. No sign of subjacent myocardial disease was 
found. The first such case, reported in 1951, was 
similar in that the patient died of tamponade on the 
15th day. It is well known that the clinical course 
of acute nonspecific pericarditis is readily confused 
with the clinical course of acute myocardial infarction. 
It is impossible to exaggerate the importance of dif- 
ferentiating between the two, because the use of 
anticoagulants is contraindicated in benign pericarditis. 
Hemorrhage occurs in these patients at a time when 
the superficial epicardium and pericardium are covered 
with young proliferating capillaries and fibroblastic 
tissue. This supposition is reinforced by reports of 
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pericardiocenteses in non-fatal cases of pericarditis. In 
almost all such cases, the fluid was serous in character 
before the tenth day of the disease and sanguineous or 
hemorrhagic after that time. It would appear that 
the use of anticoagulants in such cases resulted in’ 
the obvious complication of hazmopericardium. 


S. J. SHANE 


SURGERY 


Diagnosis and Treatment of Tumours of the Testis. 
W. F. LeapBetter: Am. J. Surg., 95: 341, 1958. 


This is a good account of some current concepts of 
pathological classification of these important and so 
often lethal neoplasms. Probably the simplest and still 
most acceptable is that developed by Friedman and 
Moore as a result of their World War II study of 
922 lesions in servicemen. An understanding of such 
relations is important in the intelligent handling of 
these cases. Correct nomenclature is of course often 
extremely difficult because of the mixed and pleo- 
morphic appearance at times. Foci of embryonal cells 
or teratocarcinoma may be missed even after thorough 
study of various representative sections which might 
all suggest a seminoma. 


Also, at times areas of seminomas are to be found 
in both embryonal carcinoma and _teratocarcinoma. 
Seminomas generally metastasize to the retroperitoneal 
lymph nodes and may then extend via the thoracic 
duct to the lungs, etc., but cases occur with visceral 
metastases apparently without nodal involvement. 
Surgery after orchidectomy is not advocated because 
of the extreme radiosensitivity of this group. 


Embryonal carcinomas which tend to be irregular, 
firm and tender comprise about 20% of all testicular 
tumours. Although some are quite radiosensitive, others 
are not, so that radical glandular resection is advocated 
for these if there are no demonstrable metastases. 


Because it is difficult to be certain that an adult 
teratoma does not contain foci of teratocarcinoma, the 
author prefers to group them together, in which case 
they constitute about 30% of testicular growths. They 
should be treated as if malignant areas were present. 
Retroperitoneal lymph node dissection is advocated 
rather than radiation because of extreme radio- 
resistance. 


Delay in diagnosis is often not the fault of the 
patient in seeking advice but rather of the physician 
in properly evaluating the case. The differential diag- 
nosis must be carefully reviewed and the possibility 
of tumour considered in all cases until proved other- 
wise. If a hydrocele is present it must be aspirated, 
care being taken not to puncture the tunica albuginea. 
If it is now found to be nodular, firm or heavy, tumour 
is a strong possibility. 

Direct biopsy through the scrotum or -by needle 
aspiration is of course unwise. A decision about the 
need for orchidectomy can usually be reached by 
palpation or direct inspection. It is probably better to 
remove the testicle than to incise and examine the 
lesion, but at times it may be necessary to resort to 
this procedure after packing off the wound. Sub- 
sequent treatment, of course, will depend on patho- 
logical type and extent of spread. 


One of the discussers of this paper referred to a 
man of 30 with extensive metastases of trophoblastic 
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cancer secondary to teratocarcinoma of the testicle. He 
received large doses of testosterone, and 14 months 
after his original operation appeared to be perfectly 
well. Such reports lend hope to future hormonal the- 
rapy or chemotherapy in similar cases. 


ALLAN M. Davipson 


Tumours of the Adrenal Glands. 
H. Pantuor: Am. J. Surg., 95: 353, 1958. 


The adrenal is the commonest site of phzeochromocy- 
toma, but as chromaffin tissue is widespread through- 
out the body these tumours also occur elsewhere. 
About 80% are in the abdominal cavity; as over 10% 
are multiple, one must not overlook the possibility of 
a second functioning tumour elsewhere. At least 10% 
of these tumours are malignant. 


The patient may present with sustained and un- 
remitting hypertension, although classically the hyper- 
tension is in episodes associated with headache, palpita- 
tion, sweating, nausea, vomiting and syncope. An 
important and often unrecognized symptom is that of 
autonomic imbalance involving smooth muscle func- 
tion, so that these patients may become very ill with 
ileus and serious abdominal distension. In addition, 
certain provocative tests may be useful in establishing 
the diagnosis but these are not without danger. 

Locating the tumour may be very difficult; if it is 
not palpable or demonstrable by x-rays, one may 
have to look at all possible areas. At removal, mani- 
pulation must be very cautious until venous control 
is attained, to prevent hypertensive crisis. Intravenous 
infusion of benzodioxane followed by epinephrine and 
norepinephrine may be employed advantageously. 


Hyperfunctioning adrenal cortical tumours produce 
either (a) Cushing’s syndrome or (b)_ hypercestro- 
genism. The latter are quite rare and usually malignant; 
prognosis of these carcinomas is extremely poor because 
of the extensiveness of the disease by the time of 
diagnosis. On the other hand, in some cases rather 
dramatic cures have resulted from removal of long- 
standing benign adenomas. Because of the multitude 
of different adrenal cortical hormones, variable clinical 
pictures may be seen. Extreme muscular weakness is 
common and may lead to an incorrect diagnosis of psy- 
choneurosis; indeed, many of these patients have 
serious mental symptoms. Osteoporosis is common, and 
of course one must not overlook changes in body and 
facial contour, hirsutism, abdominal striz, etc. 


Certain biochemical changes such as hypokalzemic 
alkalosis, a diabetic glucose tolerance curve, or ele- 
vation of 17-ketosteroid and 11-oxysteroid levels may 
help to clarify the diagnosis. Locating the tumour may 
be difficult. The author advocates exploration of the 
right side first, in that the soft tissue of the adrenal 
may be of the same consistency as and hidden by the 
liver, whereas on the left side one can usually see 
the tumour in a good plain film. As opposed to medul- 
lary tumours, cortical adenomas are seldom multiple. 

The author states that of 46 cases about two-thirds 
proved to have hyperplasia; of the 17 tumours, 12 
were benign and five malignant. In the majority of 
instances hyperplasia is bilateral. Careful judgment ts 
necessary, as in hyperthyroidism, in determining just 
how much cortical tissue should be left behind. 

ALLAN M. Davipson 
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Treatment of Complete Prolapse of the Rectum by the 
Roscoe Graham Operation. 


J. C. Goricuer: Brit. J. Surg., 45: 823, 1958. 


A follow-up of a large series of cases of rectal prolapse 
operated upon by the rectosigmoidectomy of Miles 
showed a high rate of recurrence and incontinence. 
Complete rectal prolapse is really a sliding hernia, the 
pouch of Douglas being: the hernial sac. Roscoe 
Graham proposed that the recto-vaginal or recto-vesical 
pouch be excised and the pubo-rectales be repaired 
by an abdominal operation. In elderly patients the 
Thiersch method of encircling the anus with silver 
wire provides useful palliation. 

An operation based on Roscoe Graham’s procedure 
is described. The sigmoid colon is mobilized and the 


pouch of Douglas excised, Denonvilliers’ fascia incised 


and the rectum mobilized. The pubo-rectalis muscles 
are sutured together both behind and in front of the 
rectum, and the pouch of Douglas is obliterated. In a 
series of 23 patients operated upon by this method, 
there were no deaths and no recurrences. But in spite 
of the sphincter exercises and physiotherapy, lax weak 
anal sphincters often remain unchanged and _ rectal 
sensation is often impaired. On the whole, results have 
been satisfactory. Burns PLEWES 


Extrapleural Thoracoplasty in the Treatment of Pulmon- 
ary Tuberculosis. 

M. S. Hartre anv A. H. Avurses: J. Thoracic Surg., 35: 
332, 1958. 


A complete analysis of thoracoplasties performed upon 
180 patients from 1935 through 1948 is presented in 
this paper. The cases in which an unsatisfactory result 
was obtained were analyzed in an attempt to determine 
the cause for the poor outcome. Thoracoplasty alone 
cured 72% of the patients; surgical mortality was 5%. 
Some of the commonly held objections to thora- 
coplasty are discussed. They were not found to be 
prevalent in the cured group of patients. The results 
which might be obtained by thoracoplasty, if per- 
formed today, are suggested. The writers feel that 
thoracoplasty, performed upon a well-chosen group of 
patients, should yield long-term follow-up results com- 
parable to the results thus far obtained from resectional 
therapy, for which similar lengthy follow-up periods 
are not as yet available. They consider that there are 
still indications for the use of thoracoplasty in the 
treatment of pulmonary tuberculosis and that this 
procedure should not be discarded. S. J. SHANE 


Corrected Transposition of the Great Vessels, Atrioven- 
tricular Heart Block, and Ventricular Septal Defect: A 
Clinical Triad. 


W. J. Waker et al.: Circulation, 17: 249, 1958. 


Three cases with the triad of atrioventricular heart 
block associated with ventricular septal defect and 
corrected transposition of the great vessels are reported. 
All cases underwent open heart surgery on the pump 
oxygenator for closure of the ventricular septal defect. 
A review of the literature suggests that atrioventricular 
heart block is associated more frequently with cor- 
rected transposition of the great vessels and ventricular 
septal defect than with isolated ventricular septal 
defect or with other congenital anomalies. The finding 
of congenital atrioventricular block in association with 
ventricular septal defect should alert the observer to 
search for corrected transposition of the great vessels. 

S. J. SHANE 
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Some Problems in Extrapleural Pneumonectomy for 
Tuberculous Empyema and Destroyed Lung. 


T. Okano anv H. E. Watxup: J. Thoracic Surg., 35: 
523, 1958. 


The case reports of 30 patients who underwent extra- 
pleural pneumonectomy for chronic purulent empyema 
and destroyed lung are analyzed as to complications 
and final results. Adequate antituberculous drug cover- 
age and stabilization of the pulmonary disease are pre- 
requisites for this type of surgery. Contamination of the 
operative hemithorax by opening into the empyema 
frequently leads .to postoperative empyema and 
bronchopleural fistula. These complications can be re- 
duced by adequate drug coverage. Preparation of the 
acutely ill patient with empyema with the use of pre- 
liminary closed thoracotomy drainage has enabled 
proper stabilization of the disease. Pheumonectomy and 
excision of the empyema sac can be performed follow- 
ing this without incident. Open thoracotomy should be 
performed only when repeated and accurate closed 
intercostal drainage procedures have been inadequate 
to control the progress of pulmonary tuberculosis and 
empyema. If open thoracotomy is performed, the 
pleuropneumonectomy must be accompanied by drain- 
age procedure. If the empyema has been chronic and 
the pulmonary disease stable for several months, a 
long period of drug therapy is not necessary. In the 
presence of bronchopleural fistula with empyema, 
operative intervention should be done early in the 
course before the development of contralateral spread 
and drug resistance. If the general condition of the 
patient is unsatisfactory for major resection, complica- 
tions can be prevented by space-obliterating thoraco- 
plasty. Pleuropneumonectomy can then be performed in 
a less infectious field at a later date. Postpneumonec- 
temy bronchopleural fistula is the most common cause 
of postoperative contralateral pulmonary spread. The 
patient with postoperative spread should have careful 
examinations for determining the presence of broncho- 
pleural fistula. The disease in almost two-thirds (63%) 
of the patients with chronic purulent tuberculous 
empyema and destroyed lung became inactive and 
the patients were rehabilitated after extrapleural pneu- 
monectomy. These patients were judged by the surgical 
staff as not being curable by other lesser operative 
procedures. Some had previous thoracoplasty. Pleuro- 
pneumonectomy, although a procedure accompanied by 
high complication rate, is a useful procedure for pa- 
tients having no other recourse. S. J. SHANE 


OBSTETRICS AND GYNAECOLOGY 


Out-Patient Gynzcology. 
N. Morris AND D. O'NEILL: Brit. M. J., 1: 1038, 1958. 


A combined surgical and psychiatric survey of a 
random series of 60 women attending an out-patient 
clinic for gynzecology is reported. The largest single 
group was that of women who gave pain as the 
leading symptom; of these 22 cases, only three were 
proved to have any significant gynzecological abnor- 
mality. 

The conclusion of the survey is that emotional 
tension outweighs physical malfunction ag¢ a cause of 
illness in women who attend a gynzcology clinic. 

Ross MiTcHELL 
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Meperidine Hydrochloride (Demerol) and Alphaprodine 
Hydrochloride (Nisentil) as Obstetric Analgesic Agents. 
1S GrttaM et al.: Am. J. Obst. & Gynec., 75: 1105, 
1958. 


A double-blind study of the analgesic effect, effect: 
on labour and unfavourable side effects on mother and 
infant of meperidine hydrochloride (Demerol) and 
alphaprodine hydrochloride (Nisentil) on 395 private 
obstetrical patients is reported. Both drugs gave satis- 
factory results in approximately 90% of the patients. 
Alphaprodine appeared to produce a significantly 
greater rate of neonatal asphyxia than did meperidine. 
Meperidine produced significantly more vomiting than 
did alphaprodine. The conclusions reached are con- 
fined to the drugs as used in this study only. 

The results imply that the incorporation into the 
study of newer drugs and methods of analysis to 
improve the results herein obtained is advisable. 

The intravenous route of administration had the 
advantage of prompt relief. No disadvantages were 
noted. Ross MITCHELL 


THERAPEUTICS 


Comparative Evaluation of Epinephrine and Aminophyl- 
line as Bronchodilators. 


R. C. Kory, R. A. Pripek anp R. O. STERNLIEB: Am. 
Rev. Tuberc., 77: 729, 1958. 


Since the subcutaneous administration of epinephrine 
is more convenient and is safer than the intravenous 
administration of aminophylline, epinephrine would 
need only to equal aminophylline in bronchodilator 
activity to be more useful as a bronchodilator drug. 
Studies of the bronchodilator activity of epinephrine 
have with few exceptions employed doses of 0.5 to 
1.0 mg. subcutaneously. These dosages offen result in 
such undesirable side effects as anxiety, dizziness, 
pallor, palpitation and headache. In recent years 
smaller doses of epinephrine have been found effective 
clinically, with a much lower incidence of such side 
effects. Intravenous aminophylline has the additional 
side effects of hypotension and syncope. Side effects 
in this study, although minimal with both drugs, were 
slightly more frequent with aminophylline. An even 
higher incidence of the side effects following intra- 
venous aminophylline was recently reported. Inves- 
tigators have usually employed aminophylline as the 
“standard” in the assay of new bronchodilators. This 
study would suggest that subcutanous epinephrine 
might well replace intravenous aminophylline as the 
“standard” bronchodilator because of its superior 
bronchodilation, its ease of administration and the 
lesser incidence of side effects. S. J. SHANE 





FORTHCOMING MEETINGS 


SECTION ON INDUSTRIAL MEDICINE, ONTARIO MEDICAL 
ASSOCIATION, AND INDUSTRIAL MEDICAL ASSOCIATION OF 
THE PROVINCE OF QuEBEC, Annual Combined Meeting, 
Kingston, Ont. (Dr. Jack L. Fowler, Secretary, Section on 
Industrial Medicine, O.M.A., 176 St. George St., Toronto 
5, Ont.) September 17-19, 1958. 


Ontario Pusiic HEALTH AssocIATION, Ninth Annual 


Meeting, Toronto, Ont. (Dr. R. B. Sutherland, Secretary- 
Treasurer, O.P.H.A., 150 College St., Toronto 5, Ont.) 
September 29-October 1, 1958. 
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OBITUARIES 


DR. GEORGE LESLIE BELL 
AN APPRECIATION 


A.G. McG. writes: 

Dr. G. Leslie Bell of Binbrook, Ontario, died on July 
10 after a very brief illness. Mrs. Bell died the follow- 
ing day. A very largely attended double funeral was 
held in Binbrook. 

Dr. and Mrs. Bell had served Binbrook and the 
surrounding district since 1920. They were staunch 
church people. Dr. Bell was a Past Master of his local 
Masonic Lodge and had served as District Governor. 

Dr. Bell graduated from Queen’s University in 1919. 
He had interrupted his medical studies to enlist in 
the R.C.A.M.C. in 1914, and served in France and 
the Middle East. He was mentioned in dispatches for 
his excellent service. 

After serving Binbrook and community for 25 years, 
Dr. and Mrs. Bell were honoured by a large public 
gathering and presented with a handsome silver service 
and an illuminated address in appreciation, and to 
voice the affection and esteem of their fellow citizens. 

Dr. Bell was a model of the family physician. As 
long as we have men of his type in medicine, there will 
always be great respect for the profession. 

Surviving Dr. and Mrs. Bell are three sons, Douglas 
Bell, of Waterford, Dr. Donald Bell, who was in prac- 
tice with his father, and Archie Bell, of Elliot Lake. 


DR. C. O. BROAD, 67, died on July 11. He graduated 
in medicine from the University of Toronto in 1915 
and had practised in Toronto until 1945, when he went 
into semi-retirement. 

Dr. Broad is survived by his widow, five daughters 
and a son. 


DR. WILLIAM JESSE GRANT, 89, died on July 17. 
He was born at Richmond Hill, Ont., and educated 
there and at the University of Toronto, before going 
west in 1892. He taught at various schools in Manitoba 
before entering the Manitoba Medical College. He 
graduated in 1905, and practised at Norway House, 
Manitoba, and at other posts in Manitoba and Sas- 
katchewan, returning to Winnipeg in 1929. During the 
First World War he served in the R.C.A.M.C. with 
the rank of Captain. 
Dr. Grant is survived by two daughters. 


Le DR ROSAIRE LAPOINTE est décédé 4 St-Jéréme, 
lundi soir, 9 juin, 4 lage de 60 ans. Le Dr Lapointe 
était directeur médical de l’Hétel-Dieu de St-Jéréme, 
gouverneur du collége des médecins et chirurgiens de 
la Province de Québec, membre des Chevaliers de 
Colomb, 4e degré, assemblée Curé Labelle. Le Dr 
Lapointe était un ancien échevin de la Cité de St- 
Jéréme. 


DR. STANLEY F. LEAVINE, 61, died on July 27, 
following a heart seizure. He was born in Elgin Leeds 
County, Ont. He graduated in medicine from Queen’s 
University, Kingston, in 1919, serving his internship at 
Kingston General Hospital and then doing a year of 
postgraduate study in New York. Dr. Leavine went to 
Kitchener in 1923 and there began to practise. He 
remained there as a physician and surgeon for 35 








years. In 1938 he entered city council as an alderman 
and was returned each year until 1949. He was 
elected Mayor of the city in 1950 and 1951, and then 
Progressive Conservative member for Waterloo North, 
serving as MPP until his defeat in the Ontario election 
in 1956. 

Dr. Leavine is survived by his widow and two 
daughters. 


DR. BERNARD J. MAHER, 43, died on July 15, at 
St. Clare’s Mercy Hospital, St. John’s, Newfoundland. 
He was educated at St. Bonaventure’s College. He 
graduated from the Royal College of Surgeons in 
Dublin and opened a private practice in St. John’s. 
A few years later, Dr. Maher went to England and 


“did postgraduate work in London to qualify as an 


orthopedic surgeon. On his return to St. John’s he 
entered into partnership with Dr. Louis O’N. Conroy. 

Dr. Maher is survived by his widow, four daughters 
and two sons. 


DR. AMBROSE BOWDEN SINGLETON, 88, died on 
June 29. He was born at Singleton Corners (now 
Crosby), Ont., and educated at Newboro, Belleville, 
and Toronto. He attended the University of Toronto, 
graduating from there in medicine. In 1912, he went 
to Calgary after practising in Westport, Ont., for a 
number of years. He retired in 1948. 


Dr. Bowden is survived by two sons. 


DR. ROY P. SMITH, founder and supervisor of the 
Hollinger Medical Plan, died recently in Sunnybrook 
Hospital, Toronto, after a lengthy illness. Dr. Smith 
was born in Wentworth County, and was a graduate 
of the University of Toronto. During the First World 
War, he served overseas with the R.A.M.C. After the 
war, he located in Hamilton until 1926, when he went 
to Englehart in Northern Ontario. Ten years later, he 
moved to South Porcupine, where he was associated 
with Dr. William McLaren. Dr. Smith was instru- 
mental in setting up the Hollinger Employees Medical 
Plan in 1937 and served as Medical Supervisor from 
its inception until his death. In later years, he or- 
ganized the Porcupine, Ross, Noranda and Quemont 
Medical Plans and directed them. He was also asso- 
ciated with the Ontario Department of Health and 
Welfare, was a past president of the Ontario College 
of Physicians and Surgeons, and at the time of his 
death was chairman of the Timmins Diagnostic Clinic 
of the Ontario Cancer Treatment and Research 
Foundation. 


Dr. Smith is survived by his widow and two 
daughters. 


DR. EMERSON J. TROW, 72, died in Toronto on 
July 24. He was born in Stratford, Ont. He graduated 
from the University of Toronto in 1908 and did post- 
graduate work in New York. He then returned to 
Toronto and began to practise. From 1929 to 1949, 
Dr. Trow was associate professor of medicine at the 
University of Toronto. He was a founder-member of 
the Canadian Dermatology Association and an honorary 
member of the dermatological section of the Royal 
Society of Medicine. 


Dr. Trow is survived by his widow, a son and 
three daughters. 
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Feelings of insecurity, 
discouragement and pessimism 


are promptly relieved by Dexamyl* 


(a combination of dextro-amphetamine | 


sulfate, S.K.F., and amobarbital). 
‘Dexamyl’ smoothly and subtly 
improves mood and outlook, 
inducing a sense of cheerfulness and 
well-being. Available in tablets 


and Spansule* capsules. 


@) Smith Kline & French « Montreal 9 





*Reg. Can. T. M. Off. 








436 ProvinciAL News 


PROVINCIAL NEWS 


ALBERTA 


Dr. E. P. Scarlett, of Calgary, Chancellor of the 
University of Alberta for the past five years, retires 
from that position this fall. He will receive an hon- 
orary degree at the fall convocation. 

Prior to his election to the Chancellorship by mail 
vote of the Alumni of the University, Dr. Scarlett had 
served for seven years on the Board of Governors of 
the University. Dr. Scarlett is the first physician to 
have occupied the high position of Chancellor. The 
term of service is six years and a Serving Chancellor 
cannot be renominated. 


On June 11, a memorial to Dr. Edward Ainslie 
Braithwaite was unveiled in Edmonton. In keeping 
with the City of Edmonton’s policy of using some of 
its parks to commemorate the achievements of its 
pioneers, the site has been designated Braithwaite 
Park. The citation on the plaque outlines briefly some 
of the doctor’s achievements: “Dr. Edward Ainslie 
Braithwaite, Feb. 16, 1862—Dec. 7, 1949. Pioneer 
physician and surgeon. First commissioner of St. John 
Ambulance in Alberta. Honorary surgeon to the Royal 
North West Mounted Police. Veteran of the Riel 
Rebellion. First Medical Health Officer of Edmonton. 
Former chief hospital inspector and chief coroner for 
Alberta. Erected in memory of his outstanding pro- 
fessional service to the Indians, traders, early settlers, 
and residents of Alberta. This memorial is erected . . . 
by the City of Edmonton Archives and Landmarks 
Committee, the Edmonton Academy of Medicine, and 
the Royal Canadian Mounted Police Veterans Associa- 
tion.” 


Dr. H. E. Rawlinson, professor of anatomy at the 
University of Alberta, has been elected president of 
the National Cancer Institute of Canada. 


Dr. Harry Oborne, Calgary, was awarded a diploma 
by the International Fertility Association at its recent 
annual meeting in Montreal. 


Dr. Lionel McLeod, lecturer in medicine and 
biochemistry at the University of Alberta, who this 
January received a McLaughlin Travelling Fellowship, 
has been awarded a John and Mary R. Markle 
Foundation Scholarship, tenable for five years. Dr, 
McLeod, who is a native of Wainwright, Alberta, and a 
graduate in medicine of the University of Alberta, also 
studied for a few years at the University of Minnesota 
and McGill University. He will continue his teaching 
duties at Alberta and carry out research in the field of 
endocrinology and metabolism. W. B. Parsons 


SASKATCHEWAN 


Effective July 1, 1958, hospitals in Saskatchewan 
will be permitted to retain 50% of the net earnings 
from extra charges for semi-private and private accom- 
modation. The funds retained by hospitals from this 
source are to be used for: (1) the acquisition of capital 
assets; (2) the retirement of capital debt; (3) the 
payment of interest on capital debt. 

Based on 1957 figures, 50% of the net earnings from 
preferred accommodation for all the Saskatchewan 
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hospitals would amount to approximately $350,000. 
In considering this amount it must be recalled that the 
majority of hospitals have not altered their charges for 
preferred accommodation since the inception of the 
Saskatchewan Hospital Services Plan in 1947. 


Benefits under the Saskatchewan Hospital Services 
Plan have been extended to emergency out-patient 
services as of July 1. 

This new program consists of all out-patient emer- 
gency treatment within 24 hours after injuries received 
by beneficiaries of the S.H.S.P. The hospital will be 
required to establish patient eligibility for this service 
at S.H.S.P. expense through the possession of a valid 
Hospital Card. It does not include out-patient care 


-which is the responsibility of the Workmen’s Com- 


pensation Board. Though not specifically stated, it is 
assumed that this would also exclude the patients 
coming under the provisions of the Saskatchewan 
Government Insurance Scheme in regard to automobile 
accidents. 

This new emergency service is not confined to the 
treatment of injuries resulting from accidents and it is 
intended that it should cover treatment for injuries of 
any cause, i.e. exposure, epileptic seizure, violence, 
insect bites, etc., or self-inflicted injuries. 


Premier Douglas recently announced that the 1959 
hospital tax in Saskatchewan will be $17.50 for single 
persons and $35.00 for a married couple; there will 
be no charge for dependent children. This means a 
reduction of $2.50 for single persons and a cut of 
$10.00 for families with children. The hospital tax 
levied in the past was $20.00 for single persons and 
$45.00 for families. 

It is anticipated that the Saskatchewan Hospital 
Services Plan will probably cost about $30,000,000.00 
in 1959. Persons entering hospital in Saskatchewan 
will not be charged a deterrent fee. 

The cost of the S.H.S.P. has been steadily in- 
creasing. Four years ago 17% million dollars paid all 
hospital bills; this year it is anticipated that it will take 
27% million. Next year with additional responsibilities 
under the National Plan it is anticipated that the cost 
will be about 30 million. G. W. Pracock 


MANITOBA 


Dr. Ronald M. Lauer, a 1954 graduate of the Uni- 
versity of Manitoba School of Medicine, has been 
appointed a special fellow in pediatrics for one year 
in the Mayo Foundation, Rochester, Minnesota, which 
is a part of the Graduate School of the University of 
Minnesota. 


Dr. Peter N. Porritt, late of London Hospital, Eng- 
land, is now associated with the Manitoba Clinic, 
Winnipeg. Ross MITCHELL 


ONTARIO 


The W. K. Kellogg Foundation has made a grant 
of $43,000 to support a research project in the Uni- 
versity of Toronto department of hospital administra- 
tion. Kenneth S. McLaren of North Battleford, a recent 
graduate of the course, has been appointed assistant 


(Continued on page 438) 
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( CONNAUGHT ) 


HEPARIN 


Heparin is recognized as a blood-anticoagulant having a prompt effect 
and a wide margin of safety. In the event of overdose or bleeding, the 
effect of heparin can be rapidly neutralized by intravenous administration 
of protamine sulphate or whole blood. Clotting times may be determined 

quickly at low cost. | 


Use of heparin has been a matter of investigation in coronary athero- 
sclerotic patients with impending myocardial infarction. Doses of about 
15,000 units were administered subcutaneously every 12 hours for a period 
of one or two weeks before commencing treatment with oral anticoagulants. 
In patients with myocardial infarction, treatment with heparin was pre- 
scribed during the first three weeks. After good symptomatic response 
had been established use of oral anticoagulants was commenced supple- 
mented by approximately 20,000 units of heparin two or three times 
weekly for two or three months. 





Summaries of treatment of deep venous thrombosis and pulmonary ‘fi 
embolism show the use of unmodified heparin preparations in amounts of 
about 20,000 units daily for from six to ten days. It has been anticipated 
that heparin would lessen the extent of venous block im leg veins and reduce 
clot propagation in pelvic veins. Heparin should also lessen propagation of 
thrombi already lodged in the pulmonary arterial tree. 


HOW SUPPLIED 


Solution of Heparin—a sterile, neutral solution of the sodium salt con- 
taining approximately 110 units per mg. is supplied as follows: 


1,000 units per cc.—10-cc. vials 
10,000 units per cc.— 5-cc. vials. 


Solution of Protamine—10 milligrams of protamine sulphate per cc. 
—5-cc. vials. 


RECENT REFERENCES 


Engelberg, H., Simplified Heparin Therapy of Impending and Acute 
Myocardial Infarction, Ann. Int. Med., 44, 466, 1956. 


Crane, C., Deep Venous Thrombosis and Pulmonary Embolism, New Eng. 
J. Med., 257, 147, 1957. 


CONNAUGHT MEDICAL RESEARCH LABORATORIES 
UNIVERSITY OF TORONTO 
TORONTO 4, CANADA 





Established in 1914 for Public Service through 
Medical Research and the development of 
Products -for Prevention or Treatment of Disease. 
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professor and director of the project. The object of 
the research is to increase the educational value of the 
second year of the hospital administration graduate 
course, now a residency year in administration in 
selected hospitals in Canada and the United States. 


Provincial financial assistance is now available to 
municipalities for needy persons in nursing homes. It 
is conditional on licensing of the homes and enforce- 
ment under municipal by-law of certain minimum re- 
quirements. The proposed by-law defines minimum air 
space, floor space, and toilet and bathing facilities. It 
deals with ventilation, heating, cleanliness and food. It 
calls for adequate nursing care under the supervision of 
a registered nurse. 

The province will pay the municipality 80% of the 
cost of each needy patient up to a maximum of $80 a 
month. 


Dr. William Ortved has received a $1000 award 
from the American Urological Association to continue 
his experimental work on animals; he is studying the 
use of other tissues to replace sections of damaged 
ureters. 


A new course in speech pathology and audiology 
will be given at the University of Toronto. It will be 
the first English-language course in Canada and will 
consist of two academic sessions in the faculty of 
medicine’s division of physical and _ occupational 
therapy leading to a diploma in speech pathology and 
audiology. Students must hold a bachelor of arts degree 
to enrol. Dr. C. M. Godfrey is director of the new 
course. 

Subjects studied include diagnosis and non-medical 
treatment of speech disorders, such as stuttering, voice 
and articulation disorders, aphasia and cerebral palsy 
speech difficulties. 


Professor John Hamiltorr, Department of Pathology, 
University of Toronto, gave a series of lectures this 
summer under the. auspices of the French government 
at the Universities of Paris, Lille, Lyon and Strasbourg. 
The titles of his lectures were: La maladie corona- 
rienne, La pathogénie de la cirrhose biliaire primitive, 
Lésions tissulaires dans Vhypersensibilité, Les effets 
pathologiques de la staphylotoxine. 

LILIAN A. CHASE 


On Saturday, September 27, the Lincoln County 
Academy of Medicine and the Niagara Falls Medical 
Society are holding a “Clinical Day”. It will be held 
at Prudhomme’s Garden Centre, Vineland. The speakers 
will include: Drs. E. W. A. Ochsner, New Orleans; 
S. J. Behrman, University of Michigan; A. Ross, Mont- 
real Children’s Hospital; and Jas. Culbertson, Univer- 
sity of Tennessee. 


NEW BRUNSWICK 


The Canadian Medical Association meeting in 
annual session in Halifax honoured two New Brunswick 
doctors with life memberships: Dr. Hugh Pius O’Neill 
of St. Andrews, who is young enough to have recently 
begun farming in no small way, and Dr. Paul Carmel 
(P.C.) Laporte of Edmundston, who in youthful glee 





Canad. M. A. J. 
Sept. 1, 1958, vol. 79 


teaches and produces wood carvings, movies and car- 
toons, all worthy of the “Republic of Madawaska”. 


Dr. George M. White of Saint John presided over 
the yearly assembly of the Society of Obstetricians and 
Gynecologists of Canada at St. Andrews, N.B. Visitors 
from the United States, Sweden and Great Britain 
agreed with the Canadian members that the address of 
the outgoing President was rather special this year. 


At the 1958 session of the N.B. Legislature, The 
Hospital Care Insurance Act and The Public Hospital 
Act were passed, preparing the way for the inaugura- 
tion of the New Brunswick Hospital Insurance Act in 
1959. The provincial Minister of Health, the Hon. J. 


‘F. McInerney, M.D., accompanied by Dr. J. A. Melan- 


son, Chief Medical Officer, and Dr. C. W. Kelly, 
Director of Health Planning, have begun a tour of the 
36 major hospitals of the province. This group of 
physicians will consult with the hospital directors and 


hospital boards on the administration of the Insurance 
Act. 


Announcement of the establishment of a new Mental 
Health Clinic at Edmundston and a new provincial 
regional laboratory at Campbellton indicates again the 
activity of the exceilent Public Health Service in New 
Brunswick. A. S. KirxKLAND 


PRINCE EDWARD ISLAND 


Dr. L. E. Prowse, President of the Prince Edward 
Island Medical Society, has been chosen chairman of 
the hospital insurance commission of Prince Edward 
Island. Only one other member, representing the hos- 
pital association, has been named in the person of 
Mr. Leo F. MacDonald. 


Dr. S. Dubicanac, who has been practising in Tignish 
for ten years, has gone to Montreal to take up practice 
with a confrere. 


Work has begun on the new wing of the Prince 
Edward Island Hospital which will provide a new 
obstetrical division and a pediatric service. Power 
house, laundry facilities, and a new operating room 
suite are also to be provided in this project. This new 
and modern building will add greatly to the facilities 
available to the Prince Edward Island Hospital. 


Ground was broken recently for the new nursing 
school at the Charlottetown Hospital. Besides 
providing housing accommodation for 125 nurses, the 
school will provide modern classroom facilities. In 
the basement of the building is to be a complete 
laundry and workshop for the maintenance department. 
The new building overlooks the harbour on the site of 
the present hospital. 


Dr. Robert G. Forsythe, psychiatrist with the Mental 
Health Division of Department of Health since 1955, 
took up his new duties with D.V.A. at Lancaster, New 
Brunswick, July 1. Dr. Forsythe, who graduated from 
Dalhousie in 1953, was certificated in psychiatry last 
year. 


(Continued on page 440) 
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Three newcomers have joined the ranks of the pro- 
fession in Charlottetown during the past few weeks, 
Dr. Ronald Drysdale, Dr. A. L. Saunders and Dr. 
Craig. 

Dr. Drysdale was born in Halifax, N.S., and gradu- 
ated from Dalhousie Medical School in 1948, after 
which he spent four years doing postgraduate work in 
internal medicine, firstly in Halifax and later at the 
Royal Victoria Hospital, Montreal. At the end of this 
training, he was granted a diploma in internal medicine 
by McGill University. He then moved to Western 
Canada, where he joined the staff of the Notre Dame 
Hospital in North Battleford, Saskatchewan. Later he 
was appointed to the Cancer Clinic located in Sas- 
katoon. In 1955, he was named a Fellow of the Royal 
College of Physicians. 

Dr. Saunders graduated from Dalhousie Medical 
School in 1948. He then moved to Cape Breton, N.S., 
where he began general practice. In 1955, he took a 
postgraduate appointment in surgery at the Royal 
Victoria Hospital, Montreal. While there he held the 
appointments of Fellow in Cancer Research and Teach- 
ing Fellow in Anatomy at McGill University in the 
experimental surgery department. 

Dr. Craig was educated in Glasgow, and in 1947 
graduated in medicine from Glasgow University. His 
medical appointments have included: House Surgeon, 
Victoria Infirmary, Glasgow; House Physician, Ballo- 
chmyle Hospital, Ayrshire, Scotland; Medical Officer, 
R.A.F., 1948-50; Registrar in Clinical Pathology, Vic- 
toria Infirmary. From 1950 to 1956 he was Senior 
Registrar in Pathology, University Department of 
Pathology, Western Infirmary, Glasgow. 





BOOK REVIEWS 


DRUGS OF CHOICE 1958-1959. Edited by Walter 
Modell. 931 pp. The C. V. Mosby Company, St. Louis, 
Mo., 1958. $12.75. 


The basic aim of this book is to help the practitioner 
in choosing the best drug available to deal with a 
clinical problem from the outset, and thus avoid the 
trial and error method. In his preface, the editor states 
that “due to the extremely fertile mating of the syn- 
thetic chemist and the pharmaceutical manufacturer, 
drugs appear on the market almost too quickly to learn 
the names, to say nothing of distinguishing which are 
the same drugs with different proprietary names”. The 
practitioner will agree with this and will welcome any 
system which can help him to an objective assessment 
of the claims forced upon him from all sides. The 
team of distinguished contributors, some of whose 
names are almost household words in medicine, have 
written their views on the choice of drugs in various 
therapeutic situations. They have discussed the avail- 
able drugs, and made suggestions wherever possible 
for a scheme of treatment. They have even gone so far 
in some cases as to predict the lines on which improve- 
ment of the present situation could be obtained. 
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At the end of each chapter there is, in addition to a 
collection of selected references, an alphabetical list of 
proprietary preparations available. This list contains no 
critical comments at all, but where the reader does 
not encounter one of these proprietary drugs in the 
narrative part of the chapter he may assume that the 
author regards it as of little use. For these proprietary 
drugs, the name of the manufacturer is given together 
with mode of administration, dosage available and any 
special remarks. 

In addition to discussion of drugs suitable for such 
conditions as nutritional disorders, pain, allergy or 
cancer, there are chapters on the principles of choice 
of drugs, the choice of drugs for children, the choice 
of agents to adjust and maintain internal homceostasis 
and the choice of a diagnostic agent. In a book of this 
size and standard, it is difficult to make distinctions 
between the chapters, but perhaps the chapter on the 
choice of drugs for nutritional disorders by Bean may 
be singled out as a particularly stimulating discussion 
of the uses and abuses of vitamins. Says Bean, “A 
physician should never prescribe just vitamins; he 
should know the contents of various capsules; and he 
should not be beguiled into believing that vitamins 
really correct old age, pregnancy, infections, or any 
other trouble that comes along, in spite of extensive 
advertising claims and innuendos.” Those who turn 
to the chapter on sedatives and tranquillizers by Hoch 
will be glad to find the sober statement that it is yet 
impossible to evaluate the role of the tranquillizers in 
treatment of psychoneuroses and simple anxiety mani- 
festations. 


The editor intends to arrange for new editions 
of this useful book at regular intervals. It should prove 
helpful to many a perplexed practitioner, though they 
should be warned that some of the contributors are 
not too dogmatic in their statements, but have wisely 
assumed that under their guidance the reader will be 
able to make an intelligent choice for himself. 


LEHRBUCH DER GERICHTLICHEN MEDIZIN (Text- 
book of Forensic Medicine). Albert Ponsold, Miinster, 
W. Germany, 725 pp. Illust. 2nd ed. Georg Thieme 
Verlag, Stuttgart; Intercontinental Medical Book Cor- 
poration, New York, 1957. $16.45. 


This is the second edition of a textbook of legal medi- 
cine with emphasis on the legal code prevailing in 
West Germany. The whole field of legal medicine is 
covered, including toxicology, but in the latter section 
poisons are not dealt with in great detail and the 
whole subject is contained within less than one hun- 
dred pages. In addition to all the usual topics found 
in a textbook of legal medicine, there is a considerable 
discussion of medical ethical problems, such as the 
need to respond to a request for a visit, the question - 
of euthanasia and the limits of experimental medicine 
on human subjects. A jurist has included a chapter on 
insurance medicine. There is also an excellent chapter 
on quackery. There is an unusually long consideration 
of alcohol and traffic accidents by Ponsold himself; 
this is well written and deserves special attention. 
Ponsold discusses not only the threshold values for 
blood alcohol in motorists but also the values for 
motorists at night, motor cyclists by day and night, 
cyclists and pedestrians. 


(Continued on page 442) 
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THE STORY OF HEART DISEASE. T. East, King’s 
College Hospital, London. 148 pp. Illust. William 
Dawson and Sons Limited, London, 1958. 30s. 


Ignorance of history and neglect of its lessons are 
important factors in the social and political struggles of 
the present day. To some extent a lack of historical 
perspective influences the medical outlook of the aver- 
age doctor, for most of us spend little time in studying 
the background of current medical knowledge. To read 
some of the early descriptions of the clinical picture of 
cardiac failure, of Cheyne-Stokes breathing, or of 
angina should indeed be humbling. Few now seem to 
have the knack for clear observation, or perhaps we 
merely lack the time to raise our eyes from our instru- 
ment dials. 

In the FitzPatrick Lectures for 1956 and 1957, Dr. 
East has outlined the story of heart disease in a most 
readable and rather unusual way. In the first lecture 
diagnostic methods are dealt with, in the second path- 
ology, in the third coronary disease and its manifesta- 
tions, and in the fourth cardiac failure and the use of 
digitalis. Throughout, Dr. East’s comments add to the 
enjoyment. Curiously, in the brief comment on ballisto- 
cardiography no mention is made of J. W. Gordon, 
who apparently first “discovered” it in 1877. 

For those interested in history of medicine and 
particularly of cardiology, this small volume is recom- 
mended reading. 


HOMOSEXUALITY. Its Nature, Causation and Treatment. 
Clifford Allen, Consultant to ‘the Dreadnought Seamen’s 
Hospital, Greenwich, England. 143 pp. Staples Press 
Limited, London; Burns & MacEachern, Toronto, 1958. 
$3.75. 


Dr. Clifford Allen has a wide experience in the treat- 
ment of homosexuality, and insists once more in his 
present book that its basic cause is a psychological 
deviation, conditioned by upbringing and environment. 
To this thesis he adds the belief that many cases of 
homosexuality are curable by psychotherapy, and he 
demonstrates this point by a series of case reports. By 
“cure” he means that the subjects are capable of form- 
ing satisfactory heterosexual relationships. His remarks 
on the relationship of the homosexual to the law 
and to society in Britain throw a very unfavourable 
light on British police and British justice. Public con- 
cern has been voiced in the British press of recent 
years about the unfair methods employed by police 
and detectives in obtaining confessions of homosexual 
activity. The extraordinary variation in prison sentences 
passed by judges, ranging from discharge on probation 
to sentences of seven to ten years, is also commented 
on. Finally, Dr. Allen takes issue with the Wolfenden 
Committee on certain aspects of its report on homo- 
sexuality and the law in Britain. 

Like Dr. Allen’s earlier writings on the same subject, 
this is an important contribution to a subject still in 
the realms of medical mythology for most physicians. 


THROMBELASTOGRAPHY, Pietro de Nicola, Associate 
Professor, Department of Medicine, University of Pavia, 
Italy. 110 pp. Illust. Charles C Thomas, Springfield, II1.; 
The Ryerson Press, Toronto, 1957. $6.00. 


Shortly after World War II, Hartert in Germany intro- 
duced an apparatus to record the rigidity of clots 


formed in whole blood or plasma. Considerable experi- 
ence in the use of this technique has been gained in 
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many European centres. Professor De Nicola in this 
monograph sets out the method of thrombelastography 
and some of the results obtained. 


Blood is placed in a cup in which is a cylinder. The 
cup is rotated, and as a clot forms some of the rotation 
is transmitted across to the cylinder. The rotation of 
the cylinder, which varies with the changes in blood 
viscosity and final firmness of the clot, is recorded 
photographically. There are three main parts to the 
record: one, a straight line, representing the interval 
before any resistance occurs; two, the curves, repre- 
senting the interval of time during the change from a 
sol to a gel; and three, the curves for the firmness of 
the clot. In hzmophilic states, the first two parts are 
prolonged while the third part is normal. In throm- 


_bocytopenic states, the first two parts are prolonged 


and the firmness of the clot is less than normal. Only 
when there are marked defects in prothrombin or 
Factor VII or Factor V is there a change in the throm- 
belastograph. Thrombotic states are characterized by 
a short interval for the first two parts of the graph, 
and increased firmness of the clot. These changes also 
occur during alimentary lip#mia. Although no one is 
exactly certain what this method measures, the results 
recorded to date are interesting and suggest that the 
technique may be of use in studying the nature of 
coagulation in both hemorrhagic and thrombotic dis- 
orders. 


With the exception of a few legends which are 
difficult to understand, this account of the throm- 
belastograph is clearly presented. 


THE UNBELONGING, Alice M. Robinson, 165 pp. The 
Macmillan Company, New York; Brett-Macmillan, Ltd., 
Toronto, 1958. $3.95. 


This book is neither fish, fowl nor good red herring. 
The author, a very experienced psychiatric nurse, has 
written with sincerity and compassion about the mis- 
fortunes of an unhappy girl, their exacerbations by 
poor psychiatric treatment and her response to good 
treatment in a well-run hospital. The intention is 
admirable but the result is an uneasy combination of 
case record, sermon, reportage, tract, autobiography 
and novel. The trouble is that one is never sure what 
the author intends the book to be and just when the 
story should be taking over and carrying one along 
irresistibly, the author switches to the dutiful homilies 
of a conscientious nurse. One is forced to read it 
“because it is good for you” and not because one 
cannot put the book down. It is, of course, extremely 
difficult to write a didactic novel. However, allowing 
that her book is a curious hybrid, it is by no means 
contemptible and gives an honest and perceptive 
account of the very clumsy and inept attempt which 
organized psychiatry makes to help the young. It is 
unflattering and should be read by all who are con- 
cerned about the care of distressed children. It is also 
an essential book for any medical man who is con- 
sidering writing fiction because it illustrates so vividly 
the pitfalls awaiting the novice. Perhaps in later works 
Miss Robinson, who has many of the attributes of 
a novelist, will be able to drop her professional mask 
and reach that intensity of creative synthesis in which 
her characters will become larger than life. And that 
is surely the moment when the characters, instead of 
being the puppets of the author, begin to reverse the 
relationship and possess their begetter. 
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By Sidney A. Fox, Associate Clinical Professor of 
Ophthalmology, New York University Post- 
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mologist. 336 pages, 149 illustrations (many multiple), 
second revised edition, 1958. $16.50. 
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Books Received 


Books are acknowledged as received, but in some 
cases reviews will also be made in later issues. 


Tuberculosis in White and Negro Children. Vol. I: The 
Roentgenologic Aspects of the Harriet Lane Study. J. B. Hardy. 
119 pp. Illust. Vol. II: The Epidemiologic Aspects of The Harriet 
Lane Study. M. E. Brailey. 103 pp. Published _for the Common- 
wealth Fund by Harvard University Press, Cambridge, Mass.; 
S. J. Reginald Saunders and Company Limited,, Toronto, 1958. 
Vol. I $8.25, Vol. II $4.95. 


Operating F!oom Manual: A Guide for O.R. Personnel. M. E. 
Yeager. 213 pp. Illust. G. P. Putnam’s Sons, New York; McAinsh 
& Company, Limited, Toronto, 1958. 


The First Ten Years of the World Health Organization. 
538 pp. Illust. WHO, Palais des Nations, Geneva, 1958. $5.00. 


Lehrbuch der Gynzkologie (Textbook of Gynecology). 
H. Martius, Gottingen. 426 pp. Illust. 5th ed., revised. Georg 
Thieme Verlag, Stuttgart; Intercontinental Medical Book Cor- 
poration, New York, 1958, $11.85. 


Operative Surgery. Edited by C. Rob and R. Smith. Vol. 7: 
Breast; Genito-Urinary System. 273 pp. Illust. Butterworth & 
Co. (Canada) Ltd., Toronto, 1958. $21.50. 


Neuropathology. J. G. Greenfield and others. 640 pp. Illust. 
Edward Arnold Ltd., London; The Macmillan Company of 
Canada, Limited, Toronto, 1958. $18.00. 


Sir Charles Bell, His Life and Times. Sir G. Gordon-Taylor 
and E. W. Walls. 288 pp. Illust. E. & S. Livingstone Ltd., 
Edinburgh and London, 1958. 


How to Write Scientific and Technical Papers. S. T. Trelease, 
Columbia University. 185 pp. The Williams & Wilkins Company, 
Baltinmrore; Burns & MacEachern, Toronto, 1958. $3.25. 


Modern Trends in Gastro-Enterology (Second Series). Edited 
by F. A. Jones. 416 pp. Illust. Butterworth & Co. (Canada) Ltd., 
Toronto, 1958. $15.75 


A History of Technology. Vol. IV: The Industrial Revolution 
ec. 1750 to c. 1850. Edited by C. Singer and others. 728 pp. Illust. 
Oxford University Press, London and Toronto, 1958. $25.50. 


Atlas de radiologie clinique de ‘‘La Presse Médicale’ (Atlas 
of Clinical Radiology of ‘‘La Presse Médicale’’). Series 1-100 
(1953-1958). 400 pp. Illust. Masson et Cie, Paris, 1958. 4.000 fr. 


Gestation. Transactions of the Fourth Conference March 
5-7, 1957, Princeton, N.J. Edited by C. . Villee, Harvard 
Medical School, Boston. 216 pp. Illust. The Josiah Macy, Jr. 
Foundation, New York, 1958. $4.50. 
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Manuscripts: Manuscripts of original articles, case 
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in the Journal. Acceptance is subject to the under- 
standing that they are submitted solely to this Journal, 
and will not be reprinted without the consent of both 
the Editor and the author. Articles should be typed 
on one side only of unruled paper, double-spaced and 
with wide margins. Carbon copies cannot be accepted. 
The author should always retain a carbon copy of 
material submitted. Every article should contain a 
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CLASSIFIED ADVERTISEMENTS 


Please send copy to Canadian Medical Association Journal, 
150 St. George Street, Toronto 5, Ontario. 


Rates: $5.00 for each insertion of 40 words or less, addi- 
tional words 10c each. 


If a box number is requested, there will be an additional 
charge of 50c on the first advertisement to cover postage 
and handling charges. 





Miscellaneous 


GENERAL PRACTITIONER in Southwestern Ontario, 
specializing, wishes to sell drugs, medical supplies, books, 
instruments and office equipment. Priced very reasonable. 
Reply to Box 819, Canadian Medical Association Journal, 150 
St. George Street, Toronto 5, Ontario. 





_ FOR SALE.—Examining table; blood pressure outfit; steri- 
lizer; ophthalmoscope; otoscope; instrument cabinet, etc. 


-** Contact; Mrs. G. C. De Wolf, 272 Rumsey Road, Toronto 17, 


Ontario. Telephone HUdson 9-4088. 


OFFERS—plainly marked on the envelope “Offer for Clinic 
Equipment’ will be received by the undersigned up to noon 
September 30, 1958, for the following clinic equipment located 
“as is and where is’? at the Purchasing Commission Ware- 
house, Langford, B.C.: 2 fluoroscopes, General Electric Upright 
Model, complete with control panel screens, screen shutters; 1 
apron, Lead, regular length; 1 pair gloves, Lead. The above 
items will be sold individually. The successful bidder will be 
subject to S. S. Tax and _the highest or any offer will not 
necessarily be accepted. Chairman, Purchasing Commission, 
Parliament Buildings, Victoria, British Columbia. 





Office Space 


FOR SALE.—DOCTOR’S HOUSE consisting of six rooms and 
three-room office in. excellent location in Leaside. Medical 
equipment for sale. Contact: Mrs. G. C. De Wolf, 272 Rumsey 
Road, Toronto 17, Ontario. Telephone HUdson 9-4088. 





OFFICES TO LEASE in doctors-owned, ultra-modern medi- 
cal building in large, western Canadian city. Special opportun- 
ities for general practitioner, ophthalmologist, pediatrician and 
dermatologist. Reply to Box 820, Canadian Medical Association 
Journal, 150 St. George Street, Toronto 5, Ontario. 





Positions Wanted 


IRISH GRADUATE 1955, with British registration, seeks 
position as assistant in general practice. Completing general 
practice residency. Experience in anezsthesia and minor surgi- 
cal procedures. Paul B. Schwarz, M.B., B.Ch., Mercy Hospital, 
Toledo, Ohio, U.S.A 


DIAGNOSTIC RADIOLOGIST.—Writing certification fall 1958. 
Available January 1959. Reply to Box 789, Canadian Medical 
Association Journal, 150 St. George Street, Toronto 5, Ontario. 





PATHOLOGIST seeks opening in active, well-organized 
hospital. Five years’ experience in all branches of laboratory 
work. Has Canadian certificate and American board diploma. 
Would prefer some teaching association. Reply to Box 868, 
Canadian Medical Association Journal, 150 St. George Street, 
Toronto 5, Ontario. 


SCOTTISH GRADUATE 1949, L.M.C.C. Surgical training 
(fellowship eligible) in Canada. Available July 1, 1959. Family. 
Will work anywhere climate and environment are good. Salary 
secondary. No capital. Will consider trial or long locum. 
Reply to Box 812, Canadian Medical Association Journal, 150 
St. George Street, Toronto 5, Ontario. 





PAEDIATRIC ASSISTANT available July 1959. Manitoba 


graduate, L.M.C.C., age 31 years, married. Trained in Winnipeg 
and Montreal. Presently doing third year clinical pediatrics in 
Chicago. Prefer Ontario or Western provinces. Salary open 
—later partnership considered. Write to: Dr. Martin Kleiman, 
Children’s Memorial Hospital, Chicago 14, Illinois, U.S.A. 


DIAGNOSTIC RADIOLOGIST, Canadian graduate, married, 


age 35 years, desires position in association with another 
radiologist, hospital or clinic group. Available November 1, 
1958, possibly earlier. Write Box 813, Canadian Medical Asso- 
ciation Journal, 150 St. George Street, Toronto 5, Ontario. 


BRITISH WOMAN GRADUATE, from English university, 
desires assistantship or locum. Reply to Box 821, Canadian 
ae Association Journal, 150 St. George Street, Toronto 5, 

ntario. 


GENERAL PRACTITIONER, age 32 years, graduate of 
London University, England 1948, two and one-half years in 
Canada, L.M.C.C., wishes to obtain partnership in group or 
clinic. Available October 1958. Write to Box 822, Canadian 
Fern Association Journal, 150 St. George Street, Toronto 5, 

ntario. 


ASSOCIATION IN GENERAL PRACTICE desired, prefer- 
ably in Alberta, by Alberta graduate 1955. Married. Two years’ 
postgraduate training. Available October 1, 1958. Reply to 
Box 823, Canadian Medical Association Journal, 150 St. orge 
Street, Toronto 5, Ontario. 
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a NEW form of PEN*VEE 





accelerated clinical response 
from higher, 
faster blood levels 


Pen-Vee K 


Penicillin V Potassium, Wyeth 





in infections susceptible to penicillin including 
many formerly requiring parenteral penicillin 


e PEN*VEE K produces high, Available on prescription only 
dependable blood levels within *Reg. Trade Mark Patented 1953 
15 minutes. 

e SUPPLIED: , 
Capsules (brown and yellow), 
125 mg. (200,000 units), bot- sae: tates tie 

tles of 12 and 100. WALKERVILLE, ONTARIO 

Capsules (brown), 250 mg. MONCTON ¢ MONTREAL 
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RECENT 
BUTTERWORTH 
BOOKS 


MODERN TRENDS 
IN ANASTHESIA 


Edited by FRANKIS 1. 
EVANS, M.D., B.S., 
F.F.A.R.C.S., D.A., and 
T. CECIL GRAY, M.D., 
F.F.A.R.C.S., D.A., Lec- 
turer in Anesthesia, Uni- 
versity of Liverpool. 

Pp. ix + 318 + Index. 
30 illustrations $13.50 


MODERN TRENDS IN 
GASTRO- 
ENTEROLOGY, 


Second Series 


Edited by F. AVERY 
JONES, M.D., F.R.C.P., 
Consultant in Gastro- 
Enterology in the Post- 
graduate Medical School of 
London, England, and to 
the Royal Navy. — 

Pp. xviii + 417 + Index. 
3 colour plates $15.75 


THE BORDERLAND 
OF EMBRYOLOGY 
AND PATHOLOGY 


By R. A. WILLIS, D.Sc., 
M.D., F.R.C.P., Emeritus 
Professor, Honorary Re- 
search Fellow, University 
of Leeds. 

Pp. xii + 584 + Index. 
300 illustrations $18.00 





Full particulars from: 


BUTTERWORTH & CO. 


(CANADA) LIMITED 
1367 Danforth Avenue, 
Toronto 6, Ontario. 
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(Continued from page 408) 


THIRD INTERNATIONAL 
CONGRESS OF 
ALLERGOLOGY 


The Third International Con- 
gress of Allergology, sponsored by 
the International Association of 
Allergology and French Allergy 
Association, will be held in Paris, 
France, October 19-26, 1958. The 
program will consist of: (a) Sym- 
posia on asthma and emphysema, 
immunology, recent clinical ad- 
vances, biochemical aspects, auto- 
immune _ reactions, dermatology, 
and socio-economic aspects. Par- 
ticipants will include Pasteur 
Vallery-Radot, Léffler, Grabar, 
Dixon, Chase, Forsham, Sir Henry 
Dale, Halpern, Schild, Harring- 
ton, Dausset, Sulzberger, Jadas- 
sohn and many others. (b) Sec- 
tional papers, limited to 10 min- 
utes, on any phase of allergy. 
(c) Round table small group 
luncheon conferences on selected 
subjects led by international au- 
thorities. _(d) Post-convention 
tours. (e) Social—a very enjoyable 
program has been arranged. For 
registration and Congress inform- 
ation write to Dr. B. N. Halpern, 
197 Boulevard St. Germain, Paris 
VII, France. Travel and _post- 
convention tour arrangements — 
Thos. Cook and Son, 166 North 
Michigan Blvd., Chicago, Il. 


AMERICAN COLLEGE 
OF SURGEONS 


The 44th annual Clinical Con- 
gress of the American College 
of Surgeons will be held in 
Chicago, October 6-10, 1958. Head- 
quarters will be the Conrad Hilton 
Hotel. 

Dr. Robert L. Schmitz, Chicago, 
assistant professor of surgery, 
Stritch School of Medicine of 
Loyola University, is Chairman of 
the Local Advisory Committee on 
Arrangements. Major addresses will 
be given by Dr. Newell W. Phil- 
pott, Montreal, incoming President 
of the College; Dr. George J. 
Curry, Flint, Michigan, authority 
on care of the injured; and Dr. 
Gunnar Thorsen, Stockholm, 
Sweden, known for his writings 
on essential body fluids. 

On the final evening, October 
10, more than 1100 Initiates will 


(Continued on page 50) 






Canad. M. A. J. 
Sept. 1, 1958, vol. 79 





aS SS 
LTD. 


2 College St., Toronto 5 
Pee 


ae 
TRAVEL AGENTS 
a ee 


TELE 
Medical 
PASSHE TE 


SEU a aN 
HOTELS, TOURS, 
Na 





An ethical protective cream for 
the skin 





hypo-allergenic, soothing and water-repellant; 
30% silicone—petrolatum base. 
Prevents dishpan hands, industrial der- 
matoses and diaper rash. It is also a skin 
protective against irritating discharges. 


To restore brittle, peeling or 
splitting fingernails to normal 
healthy state, prescribe 





ada 


(gelatin in capsules) 
The most pleasant way to administer gelatin. 


Recommended Dosage: Initially 2 cap- 
sules, three times a day for 2 to 4 weeks. 
Thereafter, 1 capsule, three times per day, 





Medical Samples sent on request 


SUPERIOR BIOCHEMICALS 
OF CANADA LTD. 
50 Raleigh Ave., Toronto 13, Ont. 











Canad. M. A. J. 
Sept. 1, 1958, vol. 79 49 











a unique compound for iron-calcium therapy | 


Rarical 


iron-calcium TABLETS 





e a white, uncoated, tasteless tablet 
@ no gastrointestinal disturbances 


@ outstanding therapeutic response 


ORTHO PHARMACEUTICAL (CANADA) LTD. 
Toronto, Ont. 


“ 





*Trade Mark 








50 


MEDICAL NEWS in brief 
(Continued from page 48) 


be presented for Fellowship in the 
College, Honorary Fellowships 
conferred, and officers inaugurated. 
In confirmation of the medi- 
cal student education program 
launched by the College’s Board of 
Regents two years ago, 37 medical 
students will attend this Con- 
gress as guests of the College. 
Approximately 200 reports on 
research in surgical progress and 
surgery of the future will be given 
by workers from medical centres, 
schools and hospitals in the ses- 


sions known as the Forum on 
Fundamental Surgical Problems. 


The postgraduate courses will 
cover developments in preopera- 
tive care, heart surgery, injuries, 
hip disabilities gynzecology and 
obstetrics, surgery in children, pul- 
monary disease, the liver, biliary 
tract and pancreas, and gastro- 
intestinal tract. 


Dr. Walter W. Carroll, North- 
western University, and Dr. J. 
Garrott Allen, University of 
Chicago, are in charge of the 
televised program of operations 
emanating from-Passavant Memor- 


athlete’s foot 


carrier unto himself 


Once he is infected with athlete’s foot, he is likely to remain a “carrier 
unto himself,” even without re-exposure. Daily routine application 
of Desenex protects against reinfection and recurrence. 


Desenex: 


OINTMENT — POWDER 
SOLUTION 


fast relief from itching 


prompt antimycotic action 


continuing prophylaxis 


NIGHT and DAY treatment 


AT NIGHT — Desenex Ointment (zincundecate) 1 oz. tubes. -. 


DURING THE DAY — Desenex Powder (zincundecate) — 114 oz. container. 


ALSO — Desenex Solution (undecylenic acid) — 2 fl. oz. bottles. 


In otomycosis — Desenex Solution or Ointment. 


Write for samples. 


Ci 


MALTBIE LABORATORIES DIVISION © WALLACE & TIERNAN LTD. * SCARBORO, ONTARIO 
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ial Hospital in Chicago (Smith 
Kline & French Laboratories of 
Philadelphia are sponsors). Dr. 
Hilger P. Jenkins, Chicago, is in 
charge of the medical motion pic- 
ture program, and the ciné clinics 
(produced by Surgical Products 
Division of American Cyanamid 
Company ). 


CHRONIC OBSTRUCTION 
OF PELVIC VEINS AND 
ITS TREATMENT 


A Swiss author, Leemann 
(Schweiz. med. Wchnschr., 88: 
397, 1958), points to the lack of 
general awareness of the fre- 
quency with which thrombo- 
phlebitis of the lower extremities is 
accompanied by obstruction of the 
pelvic veins. Postmortem examina- 
tions and phlebograms have un- 
covered many cases, and some 
estimates run as high as 62% of 
involvement of pelvic veins in 
thrombosis of the lower part of 
the body. Chronic venous obstruc- 
tion can occur in the pelvis with- 
out an obvious thrombosis of the 
lower extremities and is often the 
late result of trauma, especially 
fracture of the legs. The clinical 
picture, diagnosis by means of 
phlebography and finally treatment 
by surgery are described. Three 
case histories are given in some 
detail and the results of phle- 
bolysis reported. This operation is 
designed to free the narrowed vein 
from its constriction by peri- 
phlebitic scarring and will often 
result in a return of the iliac veins 
to their original size. 


CONFERENCE ON 
STAPHYLOCOCCAL 
INFECTION 


A conference on staphylococcal 
infection will be held at the Com- 
municable Disease Center of the 
U.S. Public Health Service in 
Atlanta, Georgia, September 15-17. 
The conference was recommended 
by the American Hospital Associa- 
tion and will be attended by 
representatives of 40 _ hospital, 
medical and other professional 
organizations. The main purpose 
of the conference is to identify 
control measures which can be 
established in hospitals and com- 
munities to deal with the mounting 
problem of infections caused by 
antibiotic-resistant bacteria. 

(Continued on page 52) 
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VANCOMYCIN IN THE 
TREATMENT OF 
ACUTE MICROCOCCAL 
ENDOCARDITIS 


In an investigation by Geraci et 
al. (Proc. Staff Meet. Mayo Clin., 
33: 172, 1958) Vancomycin, a new 
potent bactericidal antibiotic which 
is effective against micrococci 
when given in small amounts, 
was administered to six patients 
with acute endocarditis caused 
by coagulase-positive M. pyogenes 


(staphylococci). Four of the six 
patients were considered cured on 
the basis of follow-up periods of 
3 to 20 months. Two patients died, 
both from intractable congestive 
heart failure. In one of these pa- 
tients the infection was severe and 
fulminating, with much toxemia 
and peripheral vascular collapse, 
and the infection was uncontrolled. 
The other patient died 2 weeks 
after therapy was terminated, with 
the infection under control, the 
blood cultures negative, and the 
lesions healing. The authors feel 
that further investigation of Vanco- 
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mycin therapy of penicillin-re- 
sistant micrococcal endocarditis is 
desirable. 


U.S. FELLOWSHIP FOR 
WOMEN PHYSICIANS 


The Women’s Medical Associa- 
tion of the City of New York offers 
the Mary Putnam Jacobi Fellow- 
ship to a graduate woman phy- 
sician, either American or foreign. 
This F ellowship will start October 
1, 1959, and will amount to $2000, 
$1000 being available October 1, 
1959. The Fellowship is given for 
medical research, clinical investiga- 
tion or postgraduate study in a 
special field of medicine. 

Applications for this Fellowship 
may be obtained from the secretar 
of the committee: Ada Chree Reid. 
M.D., 118 Riverside Drive, New 
York 24, N.Y. 


ACADEMY OF 
PSYCHOSOMATIC 
MEDICINE 


The fifth annual meeting of the 
Academy of Psychosomatic Medi- 
cine will be held October 9-11, 
1958, at the Park Sheraton Hotel 
in New York City. The program 
will be devoted to “The Psychoso- 
matic Aspects of Internal Medi- 
cine” and will include formal 
papers, panel discussions and lJun- 
cheon conferences. The meeting 
will be open to members of all 
scientific disciplines, as well as 
psychologists, social workers and 
nurses. Information may be ob- 
tained from Dr. Bertram B. Moss, 
Suite 1035, 55 East Washington 
Street, Chicago 2, Illinois. 


PULMONARY METASTASIS 
FROM OCCULT PRIMARY 
SITES RESEMBLING 
BRONCHOGENIC 
CARCINOMA 


Six cases of metastatic lung dis- 
ease from occult primary sites, 
later proved to be in the pancreas, 
prostate and kidney, with the clini- 
cal, radiological and pathological 
features indistinguishable oa 
bronchogenic carcinoma are de- 
scribed by Greenberg and Young 
(Dis. Chest, 33: 496, 1958). They 
emphasize that early diagnosis of 
such cases may not be possible. 

Surgical exploration, if feasible, 
is the treatment of choice in pul- 

(Continued on page 59) 
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MEDICAL NEWS in brief 
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monary masses, but radiation ther- 
apy for palliation is recommended 
if malignancy is established or 
clinically diagnosed and surgery 
contraindicated. 

Extensive and prolonged diag- 
nostic studies in order to prove 
the existence of a silent primary 
site may not be in the patient's 
interest. Examination of the com- 
monly reported sites, such as the 
genito-urinary and gastro-intestinal 
tracts, can be carried out in a short 
period of time although it fre- 
quently fails to reveal the primary 
disease. 


CHANGES IN SERUM 
CHOLESTEROL AND 
CLOTTING TIME IN MEN 
SUBJECTED TO CYCLIC 
VARIATION OF 
OCCUPATIONAL STRESS 


Forty male accountants were 
chosen by Friedman, Rosenman 
and Carroll (Circulation, 17: 852, 
1958) as a self-controlled group to 
study the effect of cyclic occupa- 
tional stress upon serum chol- 
esterol and blood clotting time. 
The routine work schedule of this 
profession is interrupted by urgent 
tax deadlines, associated with 
severe occupational stress. The 
suspects were investigated bi- 
weekly for serum cholesterol and 
monthly for blood clotting time 
from January to June 1957. Com- 
plete records were kept of weight, 
exercise, diet, relative work load, 
and any exposure to unusual voca- 
tional stress. Each subject's highest 
serum cholesterol consistently oc- 
curred during severe occupational 
or other stress, and his lowest at 
times of minimal stress. The re- 
sults could not be ascribed to any 
changes of weight, exercise, or diet. 
Blood clotting time consistently 
accelerated at the time of maxi- 
mum occupational stress, in con- 
trast to normal blood clotting 
during periods of respite. The 
possible implications of these re- 
sults are discussed in relation to 
the problem of clinical coronary 
artery disease. 


TREATMENT OF HYPER- 
CHOLESTEROLAEMIA 
WITH NICOTINIC ACID 


On the basis of observations by 
Achor et al. (Circulation, 17: 497, 


1958) on 33 patients with hyper- 
cholesterolemia, it appears that 
in most instances large doses of 
nicotinic acid administered orally 
for periods of 3 months to 1% 
years significantly decrease the 
concentration of plasma cholesterol, 
total lipids, and serum beta-lipo- 
protein. This decrease can be 
maintained for periods exceeding 
1 year, but disappears when treat- 
ment is stopped. The degree of 
response to treatment varies widely 
but is reasonably reproducible for 
each individual. Increasing the 
daily dose of nicotinic acid results 
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in further lowering of concentra- 
tion of the blood lipids from those 
values obtained by administration 
of a lesser dose. This result was 
reversed when the amount of 
nicotinic acid was decreased. By 
using nicotinic acid in amounts of 
3 g. per day and by increasing this 
dose as needed, three-fourths or 
more of patients with hyperchol- 
esterolemia obtained a satisfactory 
decrease of their blood lipids. Thus 
far 6 g. of nicotinic acid daily is 
the largest amount used in this 
(Continued on page 60) 
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BY ORAL DOSAGE... 


74% of severe attacks 
terminated by oral medication 


Fifty unselected patients admitted for emergency room 


treatment of severe acute asthmatic attacks were given 75 cc. 


Elixophyllin orally instead of intravenous aminophylline. 


Of these, 37 (74%) were completely relieved and discharged 


without further treatment —9 responded to additional 


therapy —4 were hospitalized as status asthmaticus cases. 
— Schluger, J., et al.: Am. J. M. Sci. 234:28, 1957. 


Each tbsp. (15 cc.) contains: THEOPHYLLINE 80 mg., ALCOHOL 3 cc. 


Bottles of 16 fl. oz. available at prescription pharmacies — Rx oaly. 
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study. Data suggest that diet did 
not appreciably influence the re- 
sults. 

Side reactions to treatment, 
while frequent, did not create any 
marked problems. Severe cutaneous 
flushing and pruritus occurred in 
nearly all patients when treatment 
with nicotinic acid was _ started, 
but this usually subsided rapidly. 
Many persons experienced mild 
flushing subsequently, but this did 
not constitute an appreciable 
limitation to therapy. 

Nearly all patients experienced 
improvement in well-being that 
seemed unrelated to objective find- 
ings. No increase in severity of 
angina pectoris was noted by pa- 
tients who had this symptom, and 


many experienced less angina 
during treatment. 
The authors do not discuss 


whether or not therapy designed 
to lower abnormally increased con- 
centrations of blood lipids is effec- 
tive treatment or prophylaxis for 
atherosclerosis. However, if such 
a goal is desired, large oral doses 
of nicotinic acid appear to offer a 
means by which blood lipids may 
be decreased. 


RESPONSE OF SERUM 
LIPIDS AND LIPOPROTEINS 
OF MAN TO BETA- 
SITOSTEROL AND 
SAFFLOWER OIL. 


Fifteen ambulatory patients with 
clinical evidenee of atherosclerosis 
were studied during a period last- 
ing 35 to 54 weeks. They were 
given in random sequence, #-sito- 
sterol, 18 g. per day in conjunction 
with the contro] diet which con- 
tained 39% of calories derived 
from animal or hydrogenated 
vegetable fat; safflower oil, 81 g. 
per day as 31% of total calories in 
equicaloric substitution for animal 
and hydrogenated vegetable fat of 
the contro] diet; and a combination 
of the two. Placebos were ad- 
ministered during the _ control 
period that preceded and followed 
each test period. Serum lipids were 
measured weekly. 

A rapid and sustained fall in 
8-lipoprotein cholesterol, total lipid 
and phospholipid occurred during 
each of the 3 test periods. The 
average fall in B-lipoprotein chol- 
esterol] after ingestion of the test 
agents was; sitostero] alone, 22%; 





safflower oil alone, 22%; the two 
combined, 34%. Average body 
weights were constant during the 
study, and the average serum 
cholesterol concentrations were 
closely similar during the four 
control periods. 

The fall and subsequent rise in 
B-lipoprotein cholesterol were more 
rapid with sitosterol than with 
safflower oil, suggesting that the 
two agents have different mechan- 
tsms of action. The 55% greater 
fall in £-lipoprotein cholesterol 
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after ingestion of sitosterol and 
safflower oil combined indicates 
that the action of safflower oil is 
not likely to be the result of the 
small amount of sitosterol it con- 
tains.—Farquhar, J. W. and Soko- 
low, M.: Circulation, 17: 890, 1958. 


MEDICAL ELECTRONICS 


Neurosonic surgery and the use 
of new electronic detection instru- 
ments for diagnosing vestibular 
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dysfunction and heart disease will 
be discussed at the Institute of 
Radio Engineers 1958 Convention 
and Exposition, Toronto, October 
8, 9 and 10, at which two of the 
25 sessions will be devoted to 
medical] electronics. 

William J. Fry, University of 
Illinois, will present a paper on the 
application of ultra-high-frequency 
sound waves to brain surgery. His 
report will be based on a neuro- 
surgical program being carried out 
in collaboration with the Neuro- 


surgery Division of the State 
University of Iowa. A report on the 
uses of electronics in vestibular 
dysfunction will be given by Dr. 
W. H. Johnson of the Defence 
Research Medical Board. New 
techniques in electrocardiography 


will be discussed by Gilles B.’ 


Richard and Paul Sekelj, bio- 
physicists at the Montreal Chil- 
dren’s Hospital. Other papers on 
medical electronics will be pre- 
sented by scientists from Toronto 
and Vancouver. 
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INTRAMUSCULAR IRON 
THERAPY WITH IRON- 
DEXTRAN 


Satisfactory clinical results and 
a good hzematologic response were 
obtained by Koszewski and Walsh 
(Am. J. M. Sc., 235: 523, 1958) in 
18 patients with iron deficiency 
anzmia by the use of intramuscu- 
lar injections of iron-dextran com- 
plex. Daily doses varied between 
100 and 250 mg. Total dose con- 
sisted of 250 mg. of iron for each 
g. per 100 ml. of haemoglobin de- 
ficiency in blood. On this schedule 
no significant local or systemic 
toxic reactions were encountered. 
The writers consider that injectable 
iron is better than blood trans- 
fusions in correcting iron-deficiency 
states. In some _ instances iron 
injections are preferable to peroral 
iron therapy, as they allow precise 
dosage. By adhering to the recom- 
mended doses the danger of 
systemic hemosiderosis or hazmo- 
chromatosis or both is eliminated. 


EVALUATION OF 
SELECTED LEADS IN 
ELECTROCARDIOGRAPHIC 
SCREENING 


In an investigation by Sodeman 
and Logue (J. A. M. A., 167: 308, 
1958), 210 patients representing 
the average type of cardiac dis- 
turbance present in adults, with a 
predominance of arteriosclerotic 
and hypertensive heart disease, 
were studied with varying com- 
binations of two, three, or more 
electrocardiographic leads to de- 
termine the screening potentialities 
of such groupings. Single leads 
were not found to be efficient in 
detection of abnormalities. Leads 
I, aVF, and V5 or aVR, III and V5 
selected approximately 95% of the 
patients with disease. Two or three 
leads as a screening procedure are 
not considered to establish the 
merit of such a procedure and do 
not evaluate the problem of “false- 
positives” in apparently normal 
persons. 


AMERICAN RHINOLOGIC 
SOCIETY 


The American Rhinologic Society 
will hold its fourth annual meet- 
ing in Palmer House, Chicago, 
October 17-18. Among the topics 
to be discussed will be pulmonary 

(Continued on page 62) 
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and nasal physiology, laboratory 
and clinical aspects of bone trans- 
plants, hump removal, roof repair, 
and nasal process corrections. 

The last three topics will be the 
subject of a panel. 

The Society will display many 
reprints, papers, slides, charts and 
other teaching and study material 





available to the profession upon 
request. Two new exhibits suitable 
for showing at state society and 
other professional meetings will 
also be presented. The profession 
is cordially invited to attend as 
guests. There will be no registra- 
tion fee. 


For further information, write 
to Dr. Robert M. Hansen, secre- 
tary of the society, 1735 North 
Wheeler Avenue, Portland 17, Ore. 
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Cutting efficiency and maximum blade per- 


formance has always been the surgeon's 


first consideration when choosing a surgical 


eyez Ke (er 


BARD-PARKER offers you a blade 


made with the same consideration in mind 


_a blade of carbon steel of course... So 


superior for fine cutting edges. 


BP rip-Back Blades 


are now available... 










Canad. M. A. J. 
Sept. 1, 1958, vol. 79 


PENICILLIN V AND 
CHLORAMPHENICOL 


Ever since the second antibiotic 
was discovered, the question of 
synergism or antagonism of com- 
bined antibiotics was raised. Every 
newcomer in this already large 
family of drugs has added new 
fuel to the fire. Conflicting reports 
came from clinical observation and 
research work in vitro. A recent 
contribution to the subject is that 
of Finland, Pryles and Jones of 
Boston (New England J. Med., 
258: 871, 1958). Six normal young 
men were given oral doses of peni- 
cilln Vand chloramphenicol 
separately. Specimens of plasma 
were obtained at various time 
intervals and used against strains 
of pneumococcus and _staphylo- 
coccus of known sensitivity. It was 
noticed that the combination of 
0.5 g. each of penicillin V and 
chloramphenicol yielded activity 
generally corresponding closely to 
that obtained with 0.5 g. of peni- 
cillin V alone. In testing against 
E. coli in Klebsiella pneumoniz, 
the results were disappointing 
since the plasma of the subjects 
tested had in itself considerable in- 
hibiting action, and addition of 
chloramphenicol and penicillin did 
not increase this action. This study 
showed no evidence of interfer- 
ence of chloramphenicol with the 
action of penicillin against each of 
the three test strains of Gram- 
positive cocci used. As no evidence 
of interaction of these antibiotics 
was revealed, the authors conclude 
that the combined action of chlor- 

















amphenicol and penicillin is prob- 
ably of no clinical significance. 
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in the Puncture Proof 
Sterile Blade package that 
can be autoclaved. 























AMERICAN 
PSYCHOSOMATIC 
SOCIETY 

in the RACK-PACK package— The American Psychosomatic 


Society will hold its Sixteenth 
Annual Meeting at Chalfonte- 
Haddon Hall in Atlantic City on 
Saturday and Sunday, May 2 and 
. —_— : 3, 1959. 

/ The Program Committee would 
F 5 like to receive titles and abstracts 


, inthe CONVENTIONAL pack- of papers for consideration for the 
o> age—six of one size in a rust- “*tharp program no later than December 
Ask your dealer 


| blades pre-racked ready for 
| sterilization. 
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a on > proof wrapper. 1, 1958. The time allotted for pre- 
Sl es sentation of each paper will be 
twenty minutes. 

Abstracts, in octuplicate, should 
be submitted for the Program Com- 
mittee’s consideration, to the 
Chairman, at 265 Nassau Road, 
Roosevelt, New York. 


BARD-PARKER COMPANY, INC. 
DANBURY. CONNECTICUT 
A DIVISION OF BECTON. DICKINSON AND COMPANY 


B-P + RIB-BACK + IT’S SHARP +- RACK-PACK are trademarks of BARD-PARKER 





